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Do you realize if you have 15 years left to accumulate 
a fund of this size you would need an annual income of 
$32,000 before taxes? 


Our study describes the three basic requirements which 
every investment must meet to qualify for estate-building 
at today’s level of taxes and living costs. The proper 
understanding of these requirements could well mean the 
difference between taking it easy in later years or keeping 
up today’s pace right to the end. 


To receive a copy of this study, simply mail this adver- 
tisement, with your name and address, to Dept. NEJM-59. 


DAVID L. BABSON and COMPANY 
Incorporated 
Investment Counsel 
40 BROAD STREET, BOSTON 9, MASS. 
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THE INTRACAVITARY ADMINISTRATION OF RADIOACTIVE COLLOIDAL GOLD* 
Raymonp G. Ross, M.D.,{ Mervin P. Ossorne, M.D.,f anv Wituram B. Stevens, M.D.§ 


BOSTON 


N THE comparatively short time since its in- 
troduction by Sheppard and Hahn! in 1947, 
radioactive colloidal gold (Au 198) has come to 
be used frequently in the palliation and treatment 
of neoplastic disease.2 The increasing importance 
of this radioactive isotope is due to the clinical 
usefulness imparted to the material by its particular 
physical -and chemical properties.*-* The isotope 
is prepared by the irradiation of gold foil in the 
nuclear reactor pile at Oak Ridge, Tennessee. 
The foil is converted by aqua regia to gold chloride, 
which is reduced to metallic gold by ascorbic acid 
in the presence of excess gelatin. The gold is now 
present as a suspension of colloidal particles varying 
in size from 0.001 to 0.003 microns. Radiogold has 
a half-life of two and seven-tenths days, which is 
sufficiently long to be practical and yet short 
enough to avoid long-continued irradiation of the 
patient and thus to lessen the remote possibility 
of late carcinogenesis. Since the material is in the 
metallic form, it is insoluble and chemically inert. 
Thus, it has none of the toxicity of gold salts. This 
insolubility also contributes to the most useful of 
its properties: its capacity to remain indefinitely 
where it is introduced into the body when injected 
into tumor tissue or into a serous cavity. There is 
a small but desirable spread via the lymphatics, 
owing to macrophages that phagocytose the col- 
loidal particles and then migrate along the lymphat- 
ics. An insignificant amount enters the blood stream 
after interstitial or intracavitary injection. The 
colloidal gold represents a suspension of a multitude 
of particles (10 trillion particles in 50 mc.), each of 
which is a point source of radiation. This radio- 
activity consists of an effectively strong 8 particle 
radiation (0.98 Mev), which has a maximum range 
of about 3.8 mm. and a “half-path” of approxi- 
*From the Cancer Research Institute, New England Deaconess Hos- 
tel, the Department of Pathology, Harvard Medical School, and the 
aboratory of Pathology, Harvard Cancer Commission. 
This work was supported in part by United States Atomic Energy Com- 
Mission Contracts Gy (3 “609 with Harvard Medical School and AT 


0-1 
(30-1)-901 with the New Raalend Deaconess Hospital. 


TAssistant in pathology, Harvard Medical School; research fellow in 
pethology, Cancer Research Institute, New England Deaconess Hos- 
pital. 


tAssistant instructor in surgery, Tufts College Medical School; sur- 
a New England Deaconess Hospital; assistant visiting surgeon, 

oston City Hospital. 

§Physician, New England Deaconess Hospital. 

















































mately 0.4 mm. in tissue, coupled with a penetrating 
y ray of 0.41 Mev, which permits one to trace, by 
external Geiger-Miiller counters, the distribution 
of the isotope within the body. It is the @ radia- 
tion that accounts almost entirely for the radiation 
effects produced on the tissues. In addition, the 
concentration of radiogold in excreta is negligible,®: 
greatly simplifying the problem of protection of 
those caring for the patient. 

The usefulness of this isotope is enhanced by the 
fact that it can be administered by several routes, 
each producing a different end result. When given 
intravenously the colloidal gold particles are taken 
up by the reticuloendothelial system (80 to 95 
per cent in the liver and spleen, with lesser concen- 
trations in the lymph nodes and bone marrow). 
1,68 Thus it can be used in the treatment of the 
lymphomas and chronic leukemias with results 
similar to those obtained with the usual methods of 
therapy.*: ° When the particles are injected directly 
into inoperable tumors, the lesions may regress or 
even disappear.? °!8 It is difficult, however, to 
obtain a uniform spread of the radiogold throughout 
the tumor tissue and sometimes impossible to follow 
the course of trabeculated, irregular tumors.“ 
In the injection of soft or necrotic tumors there is 
also the hazard of leakage of the colloid out of the 
tumor. Awkward and heavy lead-shielded syringes 
must be used to reduce exposure of the operator to 
safe levels of radioactivity. The material has been 
inserted directly into the bronchi in cases of broncho- 
genic carcinoma!» !6 and has also been injected, as 
larger particles, into the pulmonary artery and its 
branches, lodging in the capillary bed of the lung.’” 
In this hospital it is being instilled into the empty 
hemithorax after pneumonectomy for carcinoma 
of the lung, with the object of possibly destroying 
any remaining cancer tissue in the cavity not acces- 
sible to surgery. There is less likelihood that a 
cancerocidal dose of radiogold will be concentrated 
in the lymphatics draining this region. Curative 
results may be possible in cases in which the neo- 
plasm has seeded over the pleura without evidence 
of more distant spread. Other workers have re- 
cently been following this procedure.'® 
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INTRAPLEURAL AND INTRAPERITONAL ADMINISTRA- 
TION 


Radioactive gold has found its greatest success 
and widest application, however, in the attempt to 
eliminate the intractable formation of fluid in the 
pleural and peritoneal cavities in carcinomatosis. 
Dosage of radiogold in common use ranges from 
25-100 millicuries instilled into the pleural space to 
50-200 millicuries into the peritoneal cavity, as a 
single dose. Numerous reports?: 1% attest to its 
efficacy in slowing or stopping fluid formation in 
patients previously requiring tapping at intervals 
as frequent as a week or less. In favorable cases, 
further drainage of fluid may not be necessary, 
whereas in others, after one or more additional 
withdrawals, fluid may cease to accumulate. When 
the effusion is bloody, the first effect noted may be 
a clearing of the fluid. 

Favorable results have been obtained in 30 to 
90 per cent of cases in the few series reported to 
date. The degree of success attained appears to be 
related directly to the maintenance of strict criteria 
in the selection of cases. Ideally, the patient selected 
for radiogold therapy should be one in whom no 
large masses of tumor are present in the cavity and 
who has no severe constitutional effects from the 
neoplasm, apart from the discomfort and disability 
occasioned by the massive fluid accumulation. 
If bulky tumor masses are present, radiogold therapy 
is likely to be ineffectual; x-ray therapy should be 
more advantageous. In the ideal cases, radioactive 
gold has proved to be more effective than irradia- 
tion in controlling fluid formation, as well as being 
more convenient and less upsetting to the patient, 
since radiation sickness rarely occurs, and then 
only in a very mild form. 

This cessation of fluid formation may be due 
partly to a lethal effect on free cancer cells in the 
fluid'®; to the irradiation of the numerous small 
tumor seedings on the serosal surfaces; and to the 
radiation effects on the mesothelium and small 
blood vessels of the serosa. Fibrosis over the sur- 
face of the tumor and of the serous lining, occasion- 
ally to a marked degree, has been found after some 
months in several, but not all, patients treated with 
radiogold and later succumbing to their neoplastic 
disease.?”: 28 The radiation produces an obliteration 
of the minute blood vessels supplying the serous 
lining of the cavity. Thus it may be conjectured 
that fluid formation is slowed by the suppression 
in the cavity (free tumor cells and tumor seedings) 
and by the reduction of fluid passage into the cavity 
owing to submesothelial fibrosis and a reduced 
blood supply. 


Hazarps oF ADMINISTRATION 


In patients with pleural involvement and in the 
majority of those with peritoneal involvement, the 
fluid is relatively thin in consistence and is not sig- 
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nificantly loculated. Such an effusion can readily 
be withdrawn through a needle or trocar, and the 
radiogold instilled by the same route. Some cases 
of peritoneal involvement, however, present com- 
plicating factors. When there is loculation of the 
fluid from extensive adhesions or when the contents 
are extremely viscid (for example, in pseudomyxoma 
peritonei), administration of the gold by this tro- 


‘car method may have undesirable results. At best 


it may end in an ineffectual distribution of the radio- 
activity. In less favorable circumstances, a pocket- 
ing of the material in a small space may occur, 
with the danger of necrosis of bowel, other contents 
of the cavity or the abdominal wall itself. (The 
development of intraperitoneal abscesses, causing 
cutaneous fecal fistulas and a rectovaginal fistula, 
in 2 patients in whom large quantities of radiogold 
were instilled into fibrotic, relatively avascular areas 
has recently been reported.”®) In addition, perfora- 
tion of the bowel may result from blind trocar 
introduction when the intestine is immobilized by 
tumor growth, adhesions from old incisions, pre- 
vious tappings or other local pathologic states. 
For these reasons, caution must be observed in the 
use of this potentially dangerous therapeutic agent. 

In view of the increasingly widespread use of 
radioactive colloidal gold for instillation into serous 
cavities and of the hazards described above, it is 
believed that a discussion of the methods used at 
this institution may be of interest, including a 
description of a convenient remote technic of de- 
livering the radiogold to the patient. 


PREPARATION OF PATIENTS FOR THE INTRODUCTION 
oF RapDIoAcTIVE CoLLorpaLt GoLp 


The usual case presents no particular problem. 
Paracentesis is performed, the fluid is withdrawn, 
and the gold suspension is then instilled, by the 
technic described below in the next section, into the 
cavity through the trocar, after it has been deter- 
mined that a free flow is still present. A small 
catheter or plastic tubing may be threaded through 
the trocar, the trocar withdrawn, and the gold 
suspension injected into the patient via the catheter 
or tubing. This doubly ensures that the material 
enters the cavity and is not inadvertently injected 
into tissue. Patients falling into the complicated 
group described above, however, have been pre- 
pared by operative means for delivery of the gold. 

With suitable minimal amounts of general anes- 
thesia, since relaxation is not required, an appropri- 
ate incision is made. Pre-existing radiodermatitis, 
tumor masses themselves or other factors may in- 
fluence the choice of incision. A transverse epigas- 
tric incision with lateral retraction of rectus-muscle 
bellies has been employed in our cases. After evacu- 
ation of fluid and other material from the cavity, 
followed by biopsy and exploration with an attempt 
to free any major loculations, a No. 16 or No. 18 
hard-rubber urethral catheter is introduced into 
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each lumbar gutter at the level of the third or fourth 
lumbar dermatome. Such catheter placement allows 
subsequent delivery of the radiogold into each of 
the two major free peritoneal compartments, the 
right and left sides of the mesenteric attachment. 
Holes are cut along the sides of the catheter ends 
to favor free and wide distribution of the instilled 
material. The catheters are led through stab 
wounds just below the lateral angles of the incision, 
and then obliquely through subcutaneous tunnels 
in fat, entering the peritoneum through offset stab 
wounds. This allows complete primary closure of 
the exploration wound with nonabsorbable cotton 
sutures and minimizes any possible danger of con- 
tamination of the larger wound with radioactive 
material. The skin is sutured snugly about the 
catheters, and sutures placed if necessary to draw 
the skin edges together after the catheters have 
been removed. An additional suture is placed and 
tied about each catheter to prevent accidental 
withdrawal before use; this is cut when the catheter 
is removed. Catheter ends are tied or clamped off 
(after testing for patency and free flow with saline 
solution) and incorporated in a sterile dressing 
placed separately from the primary wound dressing. 
The patient is then transported to his room, where, 
as described below, the radioactive material is 
instilled under more convenient circumstances for 
all personnel. Because of possible accidental con- 
tamination of the room where the radioactive ma- 
terial is administered, it seems best to handle it in 
the patient’s room rather than in the operating 
suite, where a greater inconvenience might result 
from such an accident. 


Tecunic oF Rapiocotp INSTILLATION 


Delivery of the gold suspension to the patient 
is effected in a manner.to minimize radiation ex- 
posure to personnel and to avoid possible contamina- 
tion of the field. The radiogold is supplied by the 
distributor* in sealed, sterile, rubber-capped bacterin 
bottles. On receipt of the shipment this bottle is 
removed with long-handled forceps from the shipping 
container and placed behind a lead shield, and the 
activity (as quoted by the supplier) is checked by 
an ionization chamber of the “‘cutie-pie” type at 
l-meter distance. (One millicurie reads 0.24 milli- 
roentgens per hour at 1 meter, with an error of 
measurement within +10 per cent.) If there is 
more activity than is desired, the excess gold is 
withdrawn. The quantity ordered, however, is 
precalculated to have the exact activity required for 
the case at the time of injection, so that no such 
withdrawal is necessary as a rule. The bottle is 
then placed in a lead container with a wall 19 mm. 
in thickness. A lead cover with a 4.8-mm. central 
hole is placed over the container. A curved, 17- 
gauge needle (inflow tract) is inserted into the 

*The radioactive colloidal gold used here is obtained on allocation from 


Abbott Laboratories, North Chicago, Illinois, through authorization of 
the United States Atomic Energy Commission. 
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bottle with the point remaining above the surface 
of the gold. A second such needle (outflow tract) is 
inserted to the bottom of the fluid. A lead cover 
with a narrow slot to accommodate the needles is 
placed over the first cover to minimize radiation 
from the container. With the use of 100 mc. the 
activity is less than 5 milliroentgens per hour at the 
outside surface of the container and 14 milliroent- 
gens per hour directly over the slot. To the first 
needle is attached a three-way stopcock, leading to 


Aouad 





Ficure 1. Equipment Assembled for Injection of Radiogold 

Intraperitoneally via a Catheter in Each Lumbar Gutter in a 

Patient with Peritoneal Seeding and Ascites from Ovarian 
Carcinoma. 


a 50-cc. syringe and a flask of sterile physiologic 
saline solution. The second needle is attached to 
3.2-mm. disposable plastic tubing. This tubing can 
connect by appropriate adapters either to a para- 
centesis needle or to a catheter. By forcing saline 
solution from the syringe into the sealed. bacterin 
bottle, the gold suspension is displaced from the 
bottle into the tubing and is rapidly delivered to 
the patient. It can be washed through with any 
desired quantity of saline solution. This serves the 
double purpose of diluting the colloid and “flushing 
out” the delivery system to rid the apparatus of all 
but a minute amount of radioactivity. The quantity 
of saline solution used here has varied from 70 to 
200 cc. in chest cases and from 200 to 500 cc. in 
abdominal cases. All connections are of the inter- 
locking type, and the tubing is tied on to connectors 
for added safety. The system, therefore, is capable 
of withstanding great pressure without leakage, 
although such pressure should never be necessary. 
Sterile precautions are observed throughout the 
procedure. 

The exposure to radioactivity of the physician 
and other attendants is small, since all are able to 
remain at a distance from the radioactive material. 
The radiation exposure to the physician injecting 
the radiogold averages 2 milliroentgens during the 
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administration of 100 mc. If a physician is steady- 
ing the trocar he receives about 5 milliroentgens. 
These values are small when one considers that 50 
to 100 milliroentgens is received during the taking 
of an x-ray film of the chest. 

When two catheters are used, these may be con- 
nected to a three-way stopcock attached to the 
outflow tract (Fig. 1). With knowledge of the volume 
of the gold suspension in the bacterin bottle and the 
capacity of the outflow tract leading to the stop- 
cock, it is possible to direct approximately half the 
suspension down one catheter and half down the 
other by simple mathematical calculation.* 


DETERMINATION OF THE DisTRIBUTION OF THE 
RaDIOGOLD 


At intervals after administration of the gold the 
patient is monitored, using a portable rate meter 
(IDL counter) with the G-M tube shielded by a 
T-tube of 15.9-mm. lead for sharp collimation. 
(This represents merely an expedient application 





Ficure 2. Diagrams of the Distribution of Radiogold at Suc- 

cessive Intervals in the Empty Hemithorax after Pneumonectomy 

(from Left to Right, Twenty-Four Hours, Four Days, Seven Days 
and Twelve Days). 


Note the increasing localization in the mediastinum. 


of apparatus already on hand). Thus at intervals 
the extent of spread of the colloid throughout the 
cavity can readily be determined by measurements 
taken at the skin surface (Fig. 2). It has been shown 
that the activity is initially moderately well dis- 
tributed when this catheter technic is used (Fig. 3). 
In no case has there been soiling of the wounds with 
the rad: active gold at the time of injection or from 
subseque).t seepage of the colloid. The distribution 
can be made almost uniform with a minimum of 
posturing, in contrast to the trocar method, in which 
considerable tilting and turning of the patient may 
be necessary to effect a uniform distribution. The 
patient merely changes position at hourly intervals 


*For example, if one assumes that 100 mc. of radiogold is contained in 
a volume of 10 cc. — that is, 10 mc. per cubic centimeter — in the bacterin 
bottle and that the capacity of the outflow tract is 6.5 cc. (as it is in our 
apparatus), the injection of 6.5 cc. of saline solution from the syringe into 
the bottle will fill the outflow tract up to the stopcock. The activity of the 
suspension present in the tubing should be the average of the activity of 
the original solution (10 mc. per cubic centimeter) and the activity of the 
solution after dilution 100 mc. } =6 me. /cc.—that is, 10+6o0r8 mc. /cc. 


10+6.5 cc. 2 


The total activity in the tubing is therefore (8 mc. /cc. x 6.5 cc.) =52 mc. 
A second injection of 6.5 cc. will send this amount down the first catheter, 
and the activity remaining is directed down the second catheter after the 
stopcock has been adjusted. Both catheters are now flushed out with saline 
solution. Since this calculation is worked out in advance 13 cc. is injected 
im one maneuver. This method is admittedly subject to a considerable 
error but a strictly even division of the dose into two equal parts is not 
necessary. 
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throughout the first waking day and subsequently 
only as required if distribution is not uniform. This 
is of great advantage in those who are weak, un- 
comfortable or debilitated. 


Heattu Puysics 
Protection of Personnel 
As already indicated, the exposure of personnel 


to radiation is small at the time of instillation of 
the colloidal gold. After the injection the patient 


ye 





ie 





Ficure 3. Diagrammatic Representation of the Development 

of a Uniform Distribution of Radiogold after Intraperitoneal 

Administration (from Left to Right, One-Half Hour, Three and a 
Half Hours, Nineteen Hours and Seven Days). 


becomes a source of radiation, and measures to 
protect others must be taken. When 100 me. is 
given there is usually emitted an activity measuring 
50 milliroentgens per hour at the edge of the patient’s 
bed and 5 milliroentgens per hour 5 feet from the 
patient. The patient must be at least 6 feet from 
other patients. A nurse is permitted to be within 
2 feet of such a patient for a maximum of twenty 
minutes or ata distance 2 to 5 feet for ninety minutes 
a day. This is calculated to fall within the value 
specified by the National Bureau of Standards for 
maximum permissible exposure to radiation of 
50 milliroentgens per day®® and to allow for an 
additional 20 per cent safety factor. These periods 
can be doubled after three days, owing to the decay 
of the radioisotope. In addition, the nurses are 
rotated so that a different nurse cares for the radio- 
active patient each day. All personnel involved are 
required to wear film badges, which are changed 
once a week. 

The equipment used for the injection is rinsed 


in a continuous-flow bath for several hours. Then - 


it is set aside for a period of at least two half-lives 
before it is monitored and sterilized for re-use. 
It is considered safe to employ the apparatus when 
its radioactivity has fallen to 0.1 milliroentgens per 
hour. 


CoMPLICATIONS 


The usual absence of the syndrome of radiation 
sickness, which invariably follows irradiation of 
similar magnitude given by x-rays, is a noteworthy 
feature of radiogold therapy. (One hundred mc. of 
radiogold inserted into the peritoneal cavity delivers 
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3000 r equivalents physical to the serosa.”4) Never- 
theless, in a considerable number of cases in which 
catheters have been inplanted in the abdomen and 
radiogold instilled, some degree of adynamic ileus 
with nausea and vomiting has supervened. This 
may prove very troublesome and disturbing if not 
vigorously combated. It is not considered to be due 
to the radioactive gold per se, since it is not usually 
found in cases in which the gold suspension is in- 
stilled through a trocar into the abdomen and since 
no ill effects have been encountered in any of the 
chest cases. The ileus appears to be due to a com- 
bination of anesthesia, surgery and manipulation 
of the bowel, with supervention upon these factors 
of the radiation effects of gold on the radiosensitive 
intestinal mucosa. It is now our policy to institute, 
as soon as the surgery and gold instillation are 
completed, prophylactic measures against the pos- 
sible appearance of this complication. This has 
proved satisfactory in lessening the incidence and 
severity of this adverse sequela. In the range of 
dosage employed, there has been no apparent de- 
pressant effect on the hematopoietic system. Others 
have occasionally noted a slight drop in, white-cell 
count after intracavitary doses of 200 mc.?? Con- 
sistent effects are not encountered until doses of 
greater than 200 mc. are used. 

At this institution clinical results of the use of 
radioactive colloidal gold to halt fluid formation 
in the pleural and peritoneal cavities, as well as its 
efficacy as an adjunct to surgery in bronchogenic 
carcinoma, will be presented in subsequent reports. 


SUMMARY 


The properties and clinical applications of radio- 
active colloidal gold (Au 198) are briefly reviewed, 
with special reference to the management of selected 
cases with recurrent pleural effusion or ascites due 
to malignant neoplasms. 

A technic considered to be safe and effective in 
the administration of radiogold to patients with 
viscid or loculated ascites is described. 

A closed remote system suitable for instilling the 
material into the pleural or peritoneal cavity is 
presented. This method was devised to simplify 
handling, to minimize exposure of personnel to 
radiation and to reduce the possibility of spillage 
and radioactive contamination. 

We are indebted to Dr. Shields Warren, director of the 
Cancer Research Institute of the New England Deaconess 
Hospital, for his aid and advice in the preparation of this 


gel and to the Biophysics Department of the Institute 
or providing the data on health-physics protection. 
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ERYTHROBLASTOSIS FETALIS* 


VIII. Studies of Serum Bilirubin in Relation to Kernicterus 


Davip Y1-Yunc Hsia, M.D.,{ Frep H. Auten, Jr., M.D.,t Sypney S. Gexuts, M.D.,§ anp 
Louis K. Diamonp, M.D. 


BOSTON 


MOST important complication of erythroblas- 

tosis fetalis is brain damage, commonly known 
as kernicterus,! which has in the past affected about 
15 per cent of liveborn infants with erythroblastosis. 
About 70 per cent of babies with kernicterus die 
within seven days of birth, and many of the re- 
mainder succumb during the first year to infec- 
tious diseases. Kernicterus is thus the most im- 


SERUM ERyTHROBLASTOsSIS FETALIS Norma ContrRo.s 
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Figure 1. Serum Bilirubin Levels of Blood Samples from 


Umbilical Cord in Normal Infants and Infants with 


Erythroblasiosis. 


portant cause of post-natal death in erythroblastosis 
fetalis. Babies with kernicterus who do not die 
have permanent neurologic sequelae, and con- 
stitute perhaps 10 per cent of all cases of cerebral 
palsy. Kernicterus has been proved to be prevent- 
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Children’s Medical Center, The Boston Lying-in Hospital, the Depart- 
ment of Pediatrics of the Beth Israel Hospital and the Blood Grouping 
Laboratory. 
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Point Comfort, Virginia, May 6, 1952. 
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in-chief, Beth Israel Hospital; physician, Children’s Hospital. 

TAssociate professor of pediatrics, Harvard Medical School; physician, 
the Children’s Medical Center; director, the Blood Grouping Laboratory. 





able by exchange transfusions,” and the prevention 
of kernicterus has become the most important con- 
sideration in the treatment of erythroblastosis 
fetalis, dictating the necessity for prenatal investi- 
gation of Rh-negative women so that advance 
preparation may be made for the treatment of the 
baby. 

The brain damage is not present at birth.’ It 
becomes manifest most commonly late in the second 
day of life, when opisthotonos is the most frequent 
and characteristic symptom. It does not occur in 
the absence of considerable jaundice. There has 
recently been much interest in the relation of 
jaundice to kernicterus, but, although erythro- 
blastosis is commonly referred to in the literature 
as “icterus gravis neonatorum,” there is, para- 
doxically, an almost complete absence of useful 
quantitative data concerning the icterus itself. 
Vaughan, Allen and Diamond'* have shown that 
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to treatment, and the dotted line the levels after treatment with 
exchange transfusion. 











there is a close relation between the apparent 
severity of jaundice and the frequency of clinical 
kernicterus. Mollison and Cutbush*: ® have pointed 
out that the peak bilirubin concentration is appar- 
ently related to the liability to develop signs of kern- 
icterus. The present paper deals with determina- 
tions of serum bilirubin in 229 infants with eryth- 
roblastosis fetalis and demonstrates a relation 
between high serum bilirubin levels and the occur- 
rence of kernicterus. 
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MeEtHops AND MaTERIALs 


The serum bilirubin tests were performed by the 
method of Malloy and Evelyn® as modified by 
Ducci and Watson.’ Recently, a micro modifica- 
tion of the method® has made it possible to obtain 
satisfactory results from capillary blood at frequent 
intervals, thus making it practical, for the first time, 
to follow changes in bilirubin levels several times a 
day, in newborn infants, from whom venous blood 
cannot be drawn. 

All the infants studied were seen at the Boston 
Lying-in Hospital, the Children’s Medical Center 
and the Beth Israel Hospital, Boston, during the 
years 1949-1952. All were infants with erythro- 
blastosis that was due to anti-A, anti-B, anti-C, 
anti-E or anti-D. Since only a few were followed 
serially every few hours, most of the bilirubin levels 
recorded do not represent the maximum levels 
actually reached in the individual babies: Further- 
more, since most of the infants were treated by 
exchange transfusions, the values obtained were 
even lowér than the maximum levels that would 
have been reached had exchange transfusions been 
withheld. In spite of these limitations, the results 
obtained are of considerable value. 


REsuLTs 


The total serum bilirubin levels of blood samples 
from the umbilical cord are shown in Figure 1. 
Of 73 normal infants, 68 (93 per cent) had levels 
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Ficure 3. Total Serum Bilirubin Levels of an Infant with 
i 


Erythroblastosis Due to Anti-D Incompatibility Who Received 


No Treatment. (Signs of Kernicterus Developed at Eighty Hours 
of Age.) 


below 3 mg. per 100 cc., whereas of 34 infants with 
erythroblastosis, 27 (79 per cent) had levels above 
3 mg. per 100 cc. It is evident that although cord 
bilirubin levels of infants with erythroblastosis 
are generally higher than those of normal infants, 
overlapping occurs between the two groups, thus 
limiting somewhat the value of cord serum bilirubin 
tests in diagnosis. 
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The average total serum bilirubin levels of infants 
with erythroblastosis prior to treatment are shown 
in Figure 2. It can be seen that the rise of serum 
bilirubin is much more rapid than in normal and 
premature infants. In babies with biliary atresia 
serum bilirubin does not reach the high levels seen 
in erythroblastosis fetalis. 

The bilirubin levels of an infant with erythro- 
blastosis who did not receive exchange transfusion 
are shown in Figure 3. Bilirubin rose steadily until 
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Ficure 4. Total Serum Bilirubin Levels of an Infant with 
Erythroblastosis Treated with Exchange Transfusion at One and 
a Half Days of Age. 


the baby was two and a half days old and then 
started to fall. Clinical signs of kernicterus de- 
veloped at eighty hours of age, fourteen hours after 
the bilirubin had apparently reached its peak and 
was already falling. 

The bilirubin levels of an infant treated with 
exchange transfusion are shown in Figure 4. It 
can be seen that the serum bilirubin level is mark- 
edly lowered by exchange transfusion. This drop 
is due to a combination of removal of about 85 
per cent of the baby’s circulating red cells, which are 
the only important source of bilirubin, and removal 
of circulating bilirubin. There is usually an upward 
rise of bilirubin in the hours immediately after 
the transfusion. This is probably due primarily 
to the re-equilibration of the plasma and extra- 
vascular bilirubin. 

As in other hemolytic diseases, the elevation is 
limited to the indirect fraction of the bilirubin, the 
“one-minute” or “direct” bilirubin remaining nor- 
mal. The “one-minute” bilirubin becomes elevated 
in erythroblastosis only when the “inspissated- 
bile syndrome” occurs (Fig. 5). This condition is 
described in detail elsewhere.® 

The relation of high serum bilirubin to the de- 
velopment of kernicterus is shown in Figure 6. 
Despite the fact that the data are biased in the 
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direction of low bilirubin because few maximum 
levels were obtained, the figures show that almost 
all the cases of kernicterus occurred in the infants 
with high bilirubin levels in each age group. In 
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Figure 5. One-Minute and Total Serum Bilirubin Levels of 
an Infant with Erythroblastosis Who Developed the “Inspissated- 
Bile Syndrome.” 


The rise of total bilirubin after three days was entirely the result 
of increase in “‘direct’’ bilirubin. 


the cases in which the range was 0 to 5 mg. per 
100 cc., there was no kernicterus; in those in which 
the range was 6 to 15 mg. per 100 cc., there was a 
3 per cent incidence of kernicterus, all in infants 
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Ficure 6. Serum Bilirubin Levels and Incidence of Kernicterus 

in 229 Infants with Erythroblastosis. (Figures in Shaded Areas 

Represent the Babies with Kernicterus, and Figures in Clear 
Areas Those Without Kernicterus.) 


100 cc. 


whose only bilirubin determination was obtained 
in the first two hours of life. The levels undoubtedly 
rose much higher in the next forty-eight hours. 
Kernicterus occurred in 18 per cent of the infants 
whose serum bilirubin was recorded at a level 
between 16 and 30 mg. per 100 cc. and in 50 per 
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cent of those in whom levels above 30 mg. per 100 
cc. were seen. 


Discussion 


The data presented here are in agreement with 
those of Mollison and. Cutbush,!° who found that 
of infants whose peak bilirubin concentrations 
reached approximately 30 mg. per 100 cc., kernic- 
terus developed in about 50 per cent. Some in- 
fants with bilirubin concentrations as high as 40 
mg. per 100 cc. escaped this complication, and in 
others with concentrations as low as 25 mg. or less, 
kernicterus developed. The authors concluded 
that there is no critical level of bilirubin asso- 
ciated with the development of kernicterus and 
suggested that a sigmoid curve would be obtained 
if the probability of kernicterus were plotted against 
the maximum bilirubin concentration. 

Many problems remain unsolved. What is the 
nature of the pigment found in the brain of the 
infant with kernicterus? Is indirect bilirubin itself 
the agent that damages the brain, or is it perhaps 
some other product of red-cell breakdown? Is 
there a different “critical” point for serum bili- 
rubin in a twenty-four-hour-old infant than in a forty- 
eight-hour-old infant? Is the “critical” level dif- 
ferent in premature than in full-term infants? How 
long must bilirubin remain above a certain level 
before brain damage occurs? It is probable that 
most of these questions could be answered if daily 
serum bilirubin determinations, including one of 
umbilical-cord blood, were available in 100 
babies with erythroblastosis not treated by ex- 
change transfusions in whom kernicterus de- 
veloped, in addition to an equal number who 
escaped kernicterus. 

Until these questions are answered and until 
better criteria are available, it appears that serum 
bilirubin levels can serve as a valuable guide in the 
practical management of infants with erythro- 
blastosis. The development of skin jaundice lags 
considerably behind the rise of serum bilirubin 
and cannot be relied upon as an indication of the 
bilirubin level in the first forty-eight hours of life. 
The discrepancy between skin jaundice and serum 
bilirubin in the infant with erythroblastosis be- 
comes less marked in the third, fourth and fifth 
days of life. 

Mollison and Walker" have recently demonstrated 
in controlled studies that exchange transfusion 
results in both higher survival rate and lower in- 


-cidence of kernicterus in infants with erythroblas- 


tosis. Serum bilirubin levels are helpful in deter- 
mining when exchange transfusions are needed in 
erythroblastotic babies who are more than twelve 
hours old. Cord-serum bilirubin levels are of rela- 
tively little value, however, so that the decision to 
do exchange transfusion at birth must depend on 
other criteria, as previously outlined."* We have 
in our hospitals attempted to keep the bilirubin 
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level below 20 mg. per 100 cc. in each case, doing 
multiple. exchange transfusions if necessary. Al- 
though we have encountered no cases of kernicterus 
in over 200 consecutive cases of erythroblastosis 
treated according to this policy, it is still too early 
to be certain that such a level of serum bilirubin is 
safe. 


SUMMARY 


Kernicterus is likely to occur in babies with 
serum bilirubin levels above 30 mg. per 100 cc. and 
unlikely to occur when the serum bilirubin remains 
below 20 mg. per 100 cc. Therefore, although it 
has not been proved that bilirubin is the actual 
cause of brain damage, tests of serum bilirubin in 
babies with erythroblastosis fetalis serve as ex- 
tremely valuable guides to treatment. 

By exchange transfusion, repeated if necessary, 
the serum bilirubin can be kept at relatively low 
levels, and kernicterus can be prevented. 
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PHEOCHROMOCYTOMA WITH RUPTURE OF AN INTRACRANIAL ANEURYSM* 
Report of a Case 
Exizasetu F. Browne, B.M., B.Ch.,f anp Joun S. Meyer, M.D.f 


BOSTON 


HE neurologic complications of pheochromo- 

cytoma have recently been emphasized by 
Apter and his associates,! who, reviewed the litera- 
ture and described a clinical case of their own. Out 
of approximately 200 cases of pheochromocytoma 
collected from the literature up to 1950, they were 
able to find 28 cases with evident neurologic com- 
plications, and in 16 of these the nervous system was 
examined at autopsy. The most common complica- 
tion was intracranial hemorrhage, which occurred 
in 11 cases; in 2 of these the hemorrhages were sub- 
arachnoid. The origin of the subarachnoid hemor- 
rhage, which was found in only 1 of these cases, 
was a ruptured saccular aneurysm.” 

The following case report briefly describes the 
clinical and autopsy data of a patient who died of 
a ruptured intracranial saccular aneurysm as- 
sociated with a pharmacologically active pheochro- 
mocytoma in whom it was possible to make the 
diagnosis clinically. The results of chemical analysis 
of the tumor and the relation of the pharmacologic 
activity of the tumor to rupture of the aneurysm 
are discussed. 


Case REPorRT 


W. M., a 38-year-old Negro, was admitted to the hospital 
on August 14, 1951. One hour before entry he suddenly be- 
came apprehensive and restless and complained that he 
was going to have a stroke. He complained further of a 
frontal headache and vague abdominal pain. He then be- 
came unresponsive for 30 minutes. On recovery he thrashed 


*From the Mallory Institute of Pathology and the Neurological Unit, 
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about and stated that he was “going to die.” He was con- 
fused and complained of stiff neck and generalized muscle 
pain. 

For 10 years before admission the urine had occasionally 
been “smoky.” During World War II he had been rejected 
for military service after physical examination on two oc- 
casions, without explanation. 

One year before admission he consulted a physician be- 
cause of nervousness and insomnia. At that time the blood 
pressure was 160/90. He was treated with aminophylline 
and sedatives, and on return visits the blood pressure had 
fallen to 140/90. 

Physical examination showed a well developed, restless 
man who occasionally coughed up blood-tinged sputum. 
Examination of the lungs, heart and abdomen revealed no 
abnormality. On neurologic examination he was oriented 
but unable to recall any events of the hour prior to admission. 
The neck was stiff. The fundi showed narrowing of the 
arterioles, with compression of veins. The only abnormalities 
on examination of the cranial nerves were a decreased corneal 
reflex on the left and a slight weakness of the left lower facial 
nerve. Motor and sensory examination revealed no abnor- 
mality. The deep tendon reflexes were equal; the plantar re- 
flexes were flexor. 

The temperature was 99°F., by mouth, the pulse 52, and 
the respirations 20. The blood pressure was 128/92. 

The urine, which was smoky in appearance, had a specific 
gravity of 1.011, and gave a +++ test for albumin and a 
+ test for sugar. The sediment was loaded with red cells, 
and a few granular casts were present. The white-cell count 
was 14,500, with 76 per cent neutrophils, 18 per cent lympho- 
cytes, 5 per cent monocytes and 1 per cent eosinophils. The 
blood Hinton test was negative. The fasting blood sugar and 
blood urea nitrogen were within normal limits. There was no 
occult blood in the stool. The sickle-cell test was negative. 
Lumbar puncture revealed an initial spinal-fluid pressure 
equivalent to 400 mm. of water and a final pressure equivalent 
to 360 mm. The spinal fluid was bloody, with xanthochromic 
supernatant fluid. There were 1,860,000 red cells and 1900 
white cells per cubic millimeter, of which 28 per cent were 
polymorphonuclear forms and the rest mononuclear cells. 
The total protein was 2400 mg. per 100 cc. Culture and Hinton 
tests of the spinal fluid were negative. 

’ During the first 2 weeks of the hospital stay the patient 
was drowsy and anorexic. On the 3d day he complained that 
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his head felt “like bursting.”” Examination showed a blood 
pressure of 168/102. 

Between the 4th and 14th days he had continuous fever, 
the temperature ranging from 100 to 103°F. The systolic 
blood pressure varied between 192 and 116, and the diastolic 
between 115 and 74. The pulse was 70 to 80 per minute. Lum- 
bar puncture done 11 days after admission showed an initial 
spinal-fluid pressure equivalent to 250 mm. of water and a 
final pressure equivalent to 175 mm.; the fluid was clear, with 
12 red cells per cubic millimeter and a total protein of 28 mg. 
per 100 cc. By this time the hematuria and hemoptysis had 
cleared. 

During the 3d week the patient was asymptomatic, without 
neurologic signs. Further investigations, including arteriog- 
raphy, were refused. 

On the 21st hospital day he suddenly complained of a 
severe frontal headache; he was again restless and coughed 
up blood-tinged sputum. He became rigid and comatose. 
The reflexes were hyperactive, both plantar reflexes being 
extensor. Papilledema was noted in both fundi. The blood 
pressure was 185/115. Lumbar puncture showed a spinal- 
fluid pressure equivalent to 375 mm. of water, with grossly 
bloody fluid. The respirations became labored, and the 
patient died. 

At autopsy the right adrenal gland was largely replaced by 
soft, encapsulated tumor measuring 5.0 by 6.4 by 4.0 cm. and 
weighing 72 gm. The periadrenal fat was discolored, being 
brown. A thin ridge of remaining adrenal tissue was recog- 
nizable along the medial border of the tumor. On cut section 
the tumor consisted of multilocular cysts containing dark- 
red, gelatinous material. 

The left adrenal gland weighed 12 gm. The cortex contained 
a small adenoma measuring 1.5 cm. in diameter but in other 
respects was not unusual. 

The heart weighed 460 gm. Right-sided dilatation and 
left-sided hypertrophy were present. The wall of the left 
ventricle measured 1.8 cm. The coronary arteries showed 
minimal atherosclerosis. The lungs were edematous. The 
kidneys were slightly congested. 

The brain weighed 1540 gm. The subarachnoid space was 
filled with fresh blood. The right frontal lobe was swollen. 
The cerebral vessels were free of atheromatous thickening; 
at the junction of the anterior communicating and left an- 
terior cerebral arteries there was an ovoid saccular aneurysm, 
which measured 0.5 by 0.4 mm. in diameter, with a tear on 
its medial surface. Small, unruptured saccular aneurysms 
were also present at the junction of the internal carotid and 
middle cerebral arteries bilaterally. Herniation of the hippo- 
campal gyrus through the tentorial opening had occurred 
bilaterally. 

Coronal sections.revealed a meningocerebral hemorrhage 
into the right frontal lobe. There was edema of the right 
cerebral hemisphere, with subfalcial herniation and displace- 
ment of the ventricular system to the left. There were several 
secondary venous hemorrhages in the pons. 

On microscopical examination the tumor had the typical 
histologic appearance of pheochromocytoma,’ with large 
pleomorphic cells arranged in cords around thin-walled blood 
vessels. The tumor cells had eosinophilic cytoplasm and vesic- 
ular nuclei with prominent red nucleoli; some cells were 
multinucleated. Many cells contained granules of yellow- 
brown pigment in the cytoplasm. The pigment was argento- 
philic but did not stain for iron. Apart from the granules all 
the tumor cells showed a uniform brown coloring of the 
cytoplasm, which was also present in the intercellular ground 
substance and the periadrenal adipose tissue. 

In the center of the tumor there was considerable hemor- 
rhage and necrosis. Several arterioles within the tumor 
demonstrated intimal hyaline thickening. 

Moderate atherosclerosis of the major coronary vessels 
was present in the heart. There was minimal fibrocaseous 
tuberculosis of the apexes of both lungs and edema and con- 
gestion of all lobes. Slight hemosiderosis of the renal tubules 
was evident. There were occasional hyalinized arterioles but 
no glomerular fibrosis. 

The subarachnoid space over the right frontal lobe of the 
brain showed well preserved red blood cells. In the midline 
of the brachium and tegmentum pontis several small peri- 
venous hemorrhages were present. The ruptured aneurysm 
appeared as an outpouch of the anterior communicating 
_ artery in which both the élastic membrane and muscular 
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coats were deficient. There was no other cerebral-artery 
disease. 

On chemical analysis of the pheochromocytoma,* by 
paper-partition chromatography and a modification of 
von Euler’s colorimetric method, the tumor was found to 
contain 1.57 mg. per gram of nor-epinephrine and 1.8 mg. 
per gram of epinephrine For the entire adrenal tumor the 
total content of nor-epinephrine was calculated to be 113 mg. 
and that of epinephrine 129.6 mg. 


Discussion 


The chemical analysis of the tumor was similar 
to others that have been reported. It contained 113 
mg. of nor-epinephrine and 129.6 mg. of epinephrine, 
which is 46 per cent of nor-epinephrine. In man, 
the normal adrenal glands contain 2.4 to 4.0 mg. of 
epinephrine,t 10 to 30 per cent of which is nor- 
epinephrine.’ Pheochromocytomas may contain 
14 to 90 per cent of nor-epinephrine.§ 

Both epinephrine and nor-epinephrine raise the 
systolic blood pressure and in high dosage cause 
peripheral constriction.’ Recently, the effects of in- 
travenous infusion of epinephrine and nor-epineph- 
rine on cerebral circulation and metabolism have 
been studied in man.* Epinephrine increases cerebral 
blood flow and metabolism, together with the rise 
of arterial blood pressure, but does not alter cere- 
brovascular resistance. Nor-epinephrine is reported 
to lower cerebral blood flow without alteration of 
cerebral metabolism despite a marked rise in mean 
arterial blood pressure, apparently owing to an 
increase in cerebrovascular resistance, a situation 
similar. to that seen in severe essential hypertension. 

The nature of the constriction of retinal and cere- 
bral arterioles in hypertensive encephalopathy and 
allied disorders such as pheochromocytoma has 
recently been discussed by Denny-Brown.? In such 
disorders vascular constriction appears to affect 
the smaller cerebral vessels. 

In view of the visible constriction of the retinal 
arterioles and the high nor-epinephrine content of 
the pheochromocytoma present in the case reported 
above, it seems likely that during the paroxysmal 
bouts of hypertension constriction of smaller cere- 
bral vessels occurred. Such a situation would elevate 
further the pressures within the larger cerebral 
vessels and favor rupture of a saccular aneurysm, 
with its associated defect of muscle coat and elastic 
membrane. 
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ANGINA PECTORIS AND VENTRICULAR BIGEMINY — DAVIS 673 


ANGINA PECTORIS ASSOCIATED WITH VENTRICULAR BIGEMINY, CONTROLLED BY 
PROCAINE AMIDE 


Report of a Case 
Davi Davis, M.D. 


BOSTON 


HE occurrence of premature ventricular beats 
during an attack of angina pectoris was first 
demonstrated by Mackenzie! with pulse tracings 
and by Goldhammer and Scherf? electrocardio- 


. graphically. Proger, Minnich and Magendantz,* 


in a study of the circulatory response of patients 
with angina pectoris to exercise, showed that one 
group developed premature beats during attacks 
and that attacks could be abolished and the ex- 
ercise tolerance increased by quinidine. This action 
of quinidine was confirmed by Riseman and Brown,‘ 
who further established the value of this drug in a 
large group of patients with angina pectoris. In 
1948 Porter’ reported 4 cases of this condition in 
which attacks were associated with bigeminy and 
controlled by quinidine. 

The patient in the case reported below likewise 
gave a history of typical angina pectoris. Attacks 
were precipitated by specific degrees of exertion 
and occasionally by excitement. On the two-step 
exercise-tolerance test, substernal pain regularly 
developed after 29 to 31 trips. Pain appeared 
with the onset of premature beats in bigeminal 
rhythm and was relieved when this rhythm ter- 
minated. Attacks were controlled initially by 
quinidine and during the past sixteen months by 
procaine amide hydrochloride. 


Case Report 


R. M., a 50-year-old building inspector, first seen on Janu- 
ary 18, 1951, gave a history of attacks of severe substernal 
distress of 3 weeks’ duration. The first attack occurred 
while he was walking across a plant during an inspection. 
Severe pain started in the epigastrium and radiated up to 
either side of the sternum. Forced to stop, he was imme- 
diately relieved, but mild distress continued for 2 or 3 minutes. 
A similar attack occurred a day later while he was walking 
up a hill. During the next few days he had several attacks, 
which were somewhat shorter in duration, always pre- 
cipitated by walking and relieved by rest. The past history 
was not remarkable. 

Examination of the eye grounds showed no arterial nar- 
rowing. The heart was not enlarged. The sounds were 
slow and regular, and there were no murmurs. The blood 
pressure was 120/80. An electrocardiogram taken with the 
patient resting was normal. 

A 2-step exercise-tolerance test was performed with an 
ice cube held in the left hand. He complained of substernal 
distress and tightness in the neck on the 29th trip. At this 
moment bigeminal rhythm was noted by pulse and ausculta- 
tion. Exercise was then resumed to 32 trips without any 
appreciable increase in pain. After reclining, substernal 
tightness and a choking sensation continued; during this 
time the electrocardiogram showed a bigeminal rhythm with 
noninterpolated premature beats that did not-alter the dom- 
inant rhythm. The sinus rate was 60. The ST interval was 
depressed in Lead Vs (0.2 second). There were no changes 
in the standard leads. After 2 minutes bigeminy gave way 
to premature beats occurring every 3 to 5 cycles and simul- 


taneously he noted a decided relief of pain. Two and a half 
minutes later premature beats entirely disappeared and at 
this moment he volunteered the information that neck 
tightness had left him. 

One week later an attack occurred on the 31st trip. 
Auscultation revealed bigeminy with a dominant sinus rate 
of 65. The patient complained of a squeezing pain in the 
middle and upper sternal regions. Bigeminy continued for 
2 minutes and 45 seconds, after which premature beats 
became less frequent, and a few seconds later, normal rhythm 
was established. Severe pain ceased with the termination 
of bigeminy, and mild pain continued until all premature 
beats had disappeared. He was then given 0.4 gm. of quini- 
dine by mouth on an empty stomach, and 1% hours later 
he went 42 trips without pain or the appearance of pre- 
mature beats. Quinidine in a dosage of 0.2 gm. 3 times a 
day was prescribed. 

Two weeks after the Ist interview, he reported a severe. 
attack in the course of walking that forced him to stop. This 
attack persisted for approximately 3 minutes. In addition 
he had 3 mild attacks, lasting a few seconds, that were 
precipitated by emotional excitement. Quinidine had been 
discontinued because of diarrhea. On the exercise-tolerance 
test a typical attack occurred after 27 trips. Its onset and 
cessation, as before, were simultaneous with premature beats 
and bigeminal rhythm. Procaine amide, 0.25 gm., was then 
given, and 45 minutes later a second test performed. This 
time the patient went 46 trips without pain or premature 
beats. He was then put on a program of procaine amide, 
0.25 gm. every 4 hours. 

A week later, 3144 to 4 hours after taking 0.25 gm. of pro- 
caine amide, he had an attack after 40 trips. This was again 
associated with a bigeminal rhythm, which lasted 24% 
minutes, the substernal distress disappearing with the 
cessation of the premature beats. During the next 6 weeks 
there was no recurrence of attacks on procaine amide, 0.25 
gm. every 4 hours, in spite of moderate activity. On an ex- 
ercise-tolerance test, after this period, he went 50 trips with- 
out a typical attack. After 30 trips, however, he noted the 
onset of mild discomfort over the upper portion of the chest 
and the neck region, and at this point premature beats ap- 
peared every 4th or 5th cycle. This continued up to 50 trips 
and for 30 seconds after reclining. . 

When last examined 16 months after onset he reported 
no recurrences in spite of excessive activity. Two months 
before, he omitted procaine amide and found that his capacity 
for exercise was unchanged and attacks did not recur. On 
an exercise-tolerance test he went 50 trips with no pain or 
premature beats. At the end of the test his pulse was 100, 
and he showed considerably less dyspnea than is usual with 
this degree of exertion. 


Discussion 


The association of attacks of angina pectoris with 
premature beats is probably more common than 
is evident from the literature. This patient com- 
plained only of pain. After the attacks were pre- 
cipitated by exercise, however, he noted and re- 
called the presence of palpitation with most of his 
attacks. Carefui inquiry in other patients may 
bring out the association and make the diagnosis 
suggestive from the history alone. 

The value of the exercise-tolerance test is evi- 
dent, for without direct observation the exact 
mechanism could not be established and proper ther- 
apy employed. The two-step exercise-tolerance test 
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was carried out with an ice cube held in the left 
hand according to the suggestion of Freedberg, 
Spieg] and Riseman.* Table 1 summarizes the re- 
sults in the case reported above. The attacks oc- 
curred regularly after 27 to 31 trips. In all attacks 
severe pain appeared with onset of bigeminy and 
continued up to its cessation. Thereafter occasional 
premature beats occurred for a short period, dur- 
ing which there was mild discomfort. 

The association of angina pectoris and premature 
beats does not permit one to say whether myo- 
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although sixteen months after onset the patient 
was free of attacks. There is also the possibility 
that the poor prognosis is related to the precipita- 
tion of ventricular fibrillation and sudden death 
during anginal attacks with bigeminy. 


SUMMARY 


A case of angina pectoris associated with bigeminy 
and premature ventricular beats is reported. This 
specific form of angina pectoris was successfully 











TaBLe 1. Results of Two-Step Exercise Test Before and After Medication. 
Date MEDICATION No. or Duration or DuraTION OF TorTaL ToTaL 
TRIPs Severe CuHEst BiGEMINY Duration oF DuvuRATION OF 
Pain Pain PREMATURE 
Beats 
min, min. min. min. 
1/18/51 None 29 4% 4% 
1/25/51 None 31 2% 234 3 3 
1/25/51 Quinidine 42 0 0 
2/4/51 None 27 1 1 14% 1% 
2/4/51 Procaine 46 0 0 0 0 
2/13 /51 Procaine 40 2% 2% 2% 2% 
PUROTOE. “ask oesnswne Procaine 50 0 0 Mild pain with premature beats 
every 4th or 5th cycle from 30th 
to 50th trip 
BYNEIS?. séicswsicies None 50 0 0 0 





cardial ischemia leads to the irregularity or whether 
the premature beats precipitate the ischemia. Both 
quinidine and procaine amide act to suppress pre- 
mature beats. The action of quinidine in the pre- 
vention of attacks of angina pectoris is not clear. 
Since it is not a vasodilator, it probably acts di- 
rectly in the manner of quinine in the abolition of 
leg cramps. 

Porter’ noted a poor prognosis in his patients 
with angina pectoris and bigeminy. This prog- 
nosis is primarily related to the presence of ad- 
vanced coronary-artery disease, which must like- 
wise be considered in the case reported above, 





controlled by procaine amide. The significance of 
this case is discussed. 
416 Marlborough Street 


REFERENCES 


1. Mackenzie, J. Angina Pectoris. 253 pp. London: H. Frowde and 
Hodder & Stoughton, Ltd., 1923. 

2. Goldhammer, S., and Scherf, D. agente ogg om wert Unter, 
suchungen bei Kranken mit Angi protons (“ambulatorischer” 
Typus). Ztschr. f. klin. Med. 122: 6134-151, 

3. Proger, S. H., Minnich, W. R., and een, H. Circulatory 
response to exercise in patients with angina pectoris. Am. Heart 
J. 10:511-531, ype 

4. Riseman, J. E. F., and Brown, M. G. Medicinal treatment of an- 
gina pectoris. Arch. Int. Med. 60:100- 118, 1937. 

5. Porter, W. B. Probably grave significance of Sgr beats occur- 
ore ing in souine pectoris induced by effort. Am. J. M. Sc. 216:509- 


6. nedon “4 S., Spiegl, E. D., and Riseman, J. E. F. Effect of ex- 
ternal heat and cold on patients with angina pectoris: evidence 
for existence of reflex factor. Am. Heart J. 27:611-622, 1944. 








Vo! 


sta 


ex) 


th 


ce! 
ori 


be 
on 
cli 
tu: 
sh: 


sec 


1952 


‘ient 
ility 
ita- 
sath 


liny 
This 
ully 


and 


ter- 
er 


ory 
art 


ure 


09- 


CX- 
ice 








Vol. 247 No. 18 


BLOOD VOLUME — BERLIN ET AL. 





675 


MEDICAL PROGRESS 


THE BLOOD VOLUME IN VARIOUS MEDICAL AND SURGICAL CONDITIONS* 


NaTHANIEL I. Berutn, M.D.,{ Grace M. Hype, M.D.,{ Rosert J. Parsons, M.D.,§ anp 
Joun H. Lawrence, M.D.{ 


BERKELEY AND OAKLAND, CALIFORNIA 


MONG the quantitative blood examinations 
frequently used in health and in abnormal 
states are the red-cell count and the hematocrit. 
Rarely in routine medical practice does the phy- 
sician or surgeon determine the total red-cell vol- 
ume and plasma volume. We have had extensive 
experience with blood-volume determination, and 
from the evidence presented in this paper conclude 
that red-cell counts are often misleading and that 
the determination of the blood volume turns out 
to be of great importance in the handling of major 
medical .and surgical problems. 

Since the original description of the method by 
Hevesy and Zerahn! of the in vitro labeling of red 
blood cells with radioactive phosphorus (P*), 
there have been a number of reports on the deter- 
mination of the blood volume by this method?’; 
however, only a few of these reports were con- 
cerned with a specific clinical state.” The superi- 
ority of this method for blood+volume determination 
has been previously reported.” * A modification has 
been used in this laboratory in experimental studies 
on animals" and in studies on patients with various 
clinical conditions. Rather than review the litera- 
ture on the various pathologic states discussed, we 
shall try to present the salient features in each 
section. 


MeEtuops 


In all the studies reported here, the blood volume 
was determined with P®?-labeled red cells; 15 cc. of 
blood is withdrawn from an antecubital vein into 
a heparinized syringe, and 5 cc. is placed in a sterile, 
rubber-capped, centrifuge tube and incubated at 
37°C. with constant rotation with 14 mc. of radio- 
active phosphorus in the form of isotonic sodium 
dihydrogen phosphate at a pH of 7.3. At the end 
of two hours about 50 per cent of the radiophos- 
phate has been incorporated into the phosphorus- 
containing compounds of the red cells. The red 
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cells are then washed three times with saline solu- 
tion and resuspended in the patient’s own plasma. 
One cubic centimeter of the reconstituted blood 
is then injected into the patient, and with the same 
syringe and needle, 1 cc. is placed in a 2000-cc. 
flask. At the end of fifteen minutes, blood is with- 
drawn from the opposite arm of the patient with a 
minimum of stasis, and 5 cc. is placed in a dry 
oxalate tube. Fifteen minutes is allowed for mixing 
within the patient, since this period has been shown 
to be sufficient. Furthermore, during this time less 
than 1 per cent of the labeled phosphorus will be 
lost from the red cells. This is too small a quantity 
to be measured precisely. The blood samples and 
the standard are then counted in the following 
manner: 0.1 cc. is placed on a small piece of filter 
paper on an aluminum foil, which is then dried, 
.wrapped in cellophane and placed around a 1 B-85 
thyrode, Geiger-Miller tube. With knowledge 
of the amount of radiophosphorus injected from the 
standard and the amount of radiophosphorus rer 
cubic centimeter of the patient’s blood, it is easy to 
calculate the total red-cell volume from the formula 
TRCV =cpm/0.1 cc. Std. x 2000 x Hematocrit. 
cpm/0.1 cc. blood 
The blood volume is calculated from the equation 
BV = TRCV. The plasma volume is obtained 
Hematocrit 

from the difference of the blood volume and the total 
red-cell volume. Figure 1 shows the equipment, 
which is strong, simple to use and easily introduced 
into the routine of any small or large clinical lab- 
oratory. 





GENERAL CONSIDERATIONS 


This method is reproducible; in a series of 24 
repeat blood-volume determinations, the greatest 
deviation found was 761 cc. (7.4 per cent), and the 
average variation was 266 cc. (5.7 per cent). No 
significant difference in the blood volume of the 
rat was found when P*-labeled red cells were com- 
pared with Fe**-labeled cells, confirming the fact 
that P® is a satisfactory labeling agent for the red 
cell for blood-volume determinations.* We have 
usually found it convenient to express the blood 
volume in terms of cubic centimeters per kilogram 
of body weight, since this permits a more satisfac- 
tory comparison between different persons. 
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Blood-volume values for normal adults are shown 
in Table 1. The figures for the 71 male subjects 
are derived from 59 cases reported in the literature 
and 12 cases from this laboratory.!® The figures for 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Oct. 30, 1952 


had blood volumes that were in the normal range 
or low normal. Eleven of these patients were in 
heart failure as a result of arteriosclerotic or 
hypertensive cardiovascular disease; 1 patient 
in this group had rheumatic heart disease. Phle- 





Ficure 1. Equipment for Determining Blood Volume with the Use of P®*-Labeled Cells. 


the 16 female subjects are from this laboratory'® and 
have recently been confirmed.!” 


ConcEsTIVE HEarT FaILurRE 


With but one exception’® the blood volume in 
congestive heart failure as measured by the dye 
methods has been reported to be elevated.!®*4 The 
patients observed by us have been divided into two 
groups (See Table 2), as follows: 


Group I. This group included patients in whom 
the blood volume was normal, and Group II 


Taste 1. Blood Volumes in Normal Male and Female Subjects. 








SuBjects No. or Bioop ToTAL Prasma  Hemart- 
Cases Votume Rep-Cett VotumMeE OCRIT 
VoLtuME 
cc. /kg. cc. /kg. ce. /kg. % 
_ Eee 71 69.0 29.9 38.7 43.0 
Females........ 16 64.4 27.0 37.0 42.0 





those in whom the blood volume, total red-cell 
volume or plasma volume was elevated. The 
latter group has again been subdivided into two 
groups: those who had rheumatic heart disease, 
and those who did not have rheumatic heart 
disease. As Table 2 shows, 12 of the 26 patients 





botomy had been performed in 1 case approxi- 
mately a week before the blood-volume deter- 
mination. 

Group II. The 7 patients with rheumatic heart 
disease had blood volumes, total red-cell volumes 


TaBLe 2. Blood Volume in Congestive Heart Failure. 








Group No. or Boop ToTaL PirasmMaA Hemart- 
'ASES Votume Rep-Cett Vo.tume OCRIT 
VoLtuME 
cc. /keg. cc. /keg. cc. /kg. % 
Me em eine iemiee 12 54.7 26.7 27.5 48.8 
ees 7 88.7 41.1 47.1 46.4 
Basses sacs 8 73.4 26.0 46.8 35.4 





and plasma volumes considerably elevated but 
had normal hematocrits. 

The second subgroup of Group II comprised 
8 patients with arteriosclerotic or hypertensive 
heart disease. The average total red-cell volume 
was normal in this group, but the average plasma 
volume for the group was at the uprer limit 
of normal. Thus, the average hematocrit was 
low. The average total blood volume in this 
group was slightly increased, as compared to 
normal values. Therefore, the typical blood- 
volume picture in congestive heart failure can 
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be described in terms of etiology. When failure 
was a result of long-standing rheumatic heart 
disease, the blood volume was almost uniformly 
elevated, whereas in patients with failure develop- 
ing from arteriosclerotic or hypertensive cardio- 
vascular disease, the blood volume was low, 
normal or, at most, slightly elevated. Repeat 
studies of the blood volume in 5 patients in Group 
I demonstrated that as these patients became 
compensated, the blood volume increased. In 
1 patient with rheumatic heart disease, the blood 
volume showed an insignificant decrease as com- 
pensation occurred. These findings seem to re- 
quire some revision of the classic concept of the 
increased blood volume in congestive heart 
failure. They are surprising, in that with con- 
gestive heart failure, the physician sees the patient 
with engorged vessels and tissues full of blood. 
The arterial side may provide blood for the venous 
side of the circulation in congestive heart failure. 
In partial agreement with the present findings 
are the studies of Nylin and his co-workers,® who 
found’a normal blood volume in left-sided and 
an elevated volume in right-sided heart failure, 
and those of Ross and his associates,!° who found 
the volume to be normal. 


UREMIA 


Although anemia is a well known complication of 
uremia, there are few reports of the blood volume 
in this condition.?5.?6 In 14 patients with blood 
urea nitrogen levels ranging from 30 to 240 mg. per 
100 cc. and associated with hypertension in 6 cases, 
chronic nephritis in 4 cases and lower-nephron ne- 
phrosis, amyloidosis of the kidney with diabetes and 
lupus and of unknown cause in 1 patient each, the 
blood volume averaged 54.3 cc. per kilogram of 
body weight, with a range of 34.3-74.8 cc.; the total 
red-cell voluine averaged 14.3 cc. per kilogram of 
body weight and varied from 7.9 to 22.9 cc., and 
the plasma volume averaged 39.6 cc. per kilogram, 
with a range of 22.4 to 60.5 cc. The average plasma 
volume is misleading, because 4 patients had plasma 
volumes below, and 4 volumes above normal. It 
is of interest to note that the lowest blood volumes 
observed were in this group of patients. Thus, in 
uremia the picture seems to be a general decrease in 
the red-cell volume, and in half the patients no 
change in the plasma volume. The red-cell count 
and hematocrit, therefore, do not give a true pic- 
ture of the total red-cell volume. 


Putmonary TUBERCULOSIS 


With the use of T-1824 it has been found that the 
blood volume was reduced 15 per cent in pulmonary 
tuberculosis.?” 28 Table 3 shows that in our series 
of 24 patients (14 female and 10 male) there was a 
distinct decrease in the total blood volume. Since 
the total red-cell and plasma volume fell to an 
equal degree, there was little and certainly no 
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significant change in the hematocrit.2® Thus, in 
this group of patients a normal red-cell count or 
hematocrit is misleading since it does not mean a 
normal oxygen-carrying power of the blood. In 
this connection it is interesting that 16 of the pa- 
tients were candidates for thoracic surgery and all 
had active pulmonary tuberculosis. The fallacy of 


Tase 3. Blood Volume in Pulmonary Tuberculosis. 








SuBjecTs No. or Bioop TorTaL PLAsMA Hemat- 
Cases Votume Rep-Cett VoLume OCRIT 
VoLuME 
cc. [kg. cc. /kg. ec. /kg. % 
ee 10 €0.6 26.2 34.0 43.2 
Females. ....... 14 53.5 22.0 31.1 40.9 





relying on the red-cell count or hematocrit as a 
measure of oxygen-carrying power is evident. 


CrirRHOSIS 


Studies with the conventional dye methods in 
this disease have shown almost uniformly a large 
plasma volume resulting in an elevated blood vol- - 
ume.?°82 Some workers have stated that this dilu- 
tion of the blood causes the red-cell counts to be 
low, and the anemia is thus relative.” 

Table 4 shows that revision of such an interpre- 
tation is necessary. The results were divided into 


TaBLe 4. Blood Volume in Portal Cirrhosis. 








Group No. or Bioop ToTau Prasma HeEmat- 
Cases Votume Rep-Cett VoLume OcCRIT 
VoLuME 
ce. /ke. cc. /kg. cc. [keg. % 
| ier tose re 7 43.6 16.8 +4 38.2 
EE a c:s ica ansconsren a 50.9 pe: 33.4 $3.7 
Ill : 7 77.0 20.4 56.1 26.4 
Base counses 7 65.1 42:3 42.1 34.0 





four groups: Group I, subjects in whom the plasma 
volume was pathologically low; Group II, those in 
whom the value was a low normal; Group III, 
those in whom the volume was pathologically 
high; and Group IV, those in whom the val- 
ue was a high normal. Table 4 shows the aver- 
ages of the blood volumes, total red-cell volumes 
and plasma volumes of all the groups. In all four 
groups it is seen that the total red-cell volume was 
low. These patients were definitely anemic. There 
was some correlation between plasma volume and 
total red-cell volume. The two groups having the 
higher plasma volumes had significantly higher 
total red-cell volumes. 

Table 5 presents a serial study of the blood volume 
in a patient undergoing therapy with significant 
clinical improvement. This shows a progressive 


increase in the plasma volume and little or no change 
in the total red-cell volume. The lack of correlation 
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between the total red-cell volume and the hemato- 
crit in this patient should be noted. In still an- 
other patient in whom the first blood volume was 
done as the patient was leaving the hospital after 
a course of therapy, a normal blood volume was 
found. This patient then went home and back to 
her prior alcoholic intake. She later came back to 


Tasie 5. Serial Blood-Volume Studies in a Case of Portal 








Cirrhosis. 
Date Bioop TorTat Pirasma  Hemat- 
Votume Rep-Cett VoLuME OCRIT 
VoLuME 
ce. ce. ce. % 
cel Seer 2600 1010 1580 39.0 
Sl eee 2930 910 1990 31.6 
So DE 3190 1050 2140 33.0 





the hospital with a very low total red-cell and low 
plasma volume. 


CANCER 


Most physicians think of advanced cancer as 
’ being associated with more or less severe anemia, 
as determined by red-cell counts and hematocrit. 
There are, however, only two reports dealing with 
blood volume in cancer, and the data at present are 
conflicting. Clark and his co-workers* found with 
T-1824 that there was a reduction in the blood 
volume that was due principally to a reduction in 
the total red-cell volume, whereas Bateman*® re- 
ported the blood volume to be variable. Shen and 
Homburger*®* have recently reviewed the theories 
and evidence for the various mechanisms, particu- 
larly the invasion of the bone marrow, that have 
been postulated for the development of anemia in 
their patients, concluding that the anemia is not 
usually due to invasion of the bone marrow. There 
still remains to be settled the question of what 
percentage of these patients are really anemic in 
terms of total oxygen-carrying capacity, rather 
than in terms of the concentration of red cells in 
the peripheral blood. In our studies of 63 patients 
with different tumors 22 (35 per cent) had total 
red-cell volumes less than 24 cc. per kilogram of 
body weight, which we consider to be the lower 
level of normal.*” The following groups were studied: 
pancreas, breast, lung, gastrointestinal tract and a 
miscellaneous group. 

Six patients with cancer of the pancreas were 
studied, none of whom are still living. There 
was only 1 patient who was anemic by blood- 
volume standards and who died of his dis- 
ease a month after the blood volume had been 
determined. There were 5 nonanemic patients, 
who died one to seven months after determination 
of the blood volume. 

Seven patients with cancer of the breast were 
studied; 3 were anemic, and 4 were not. Of the 3 








Oct. 30, 1952 


anemic patients, 2 were living, seven and eight 
months after the blood-volume determination, and 
1 was dead four months after the determination. 
Of the 4 nonanemic patients, 3 were living three to 
eleven months and 1 died of the disease three weeks 
after the blood-volume determination. 

Eleven patients with pulmonary cancer were 
studied, of whom 4 were anemic, and all 4 are dead; 
within two to six weeks, 3 patients succumbed to 
this disease, and 1 died ten months later after an 
operation. Of the 7 nonanemic patients 5 died after 
two weeks to four months, and 2 were living at 
thirteen and fifteen months. 

Twenty-two patients with carcinoma of the gastro- 
intestinal tract were studied, 6 of whom were anemic. 
Of these, 3 were living after two to five months, 
and 3 died within three weeks (2 of these died post- 
operatively). Of the nonanemic patients, 7 were 
living two months to one year after the blood-volume 
determination, and 9 died one month to six months 
later; 3 died of postoperative complications, and the 
other 6 of the disease. 

Of 17 patients with miscellaneous cancers, 8 
were anemic and of these, 1 died at four months, 
and 7 were living three to twenty-two months later. 
Of the nonanemic patients, 4 died within one to three 
months of the beginning of the disease, and 5 sur- 
vived. 

Of these 63 patients it is seen that in the anemic 
and the nonanemic groups the mortality has been 
about the same. In each group approximately half 
the patients died after their blood volume was 
determined. Thus, the anemia of cancer is incon- 
stant and occurs in only a fraction of the cases. 
Since none of these cases were followed completely 
with repeated blood-volume determinations, it is 
not possible to say in which of the nonanemic pa- 
tients anemia developed during the course of the 
disease. However, the large number of patients 
who were not anemic at the time of the blood-volume 
determination and succumbed to the disease within 
a short period, less than a few months, indicates 
that many of these patients were not anemic at the 
time of death. 


LEUKEMIA 


There are only a few reports on the blood volume 
in leukemia as determined by the dye methods.***° 
In general an increase in the blood volume has been 
reported to be due to an increase in the plasma 
volume in patients with chronic myelogenous and 
lymphatic leukemia who had palpable spleens. 
Figure 2 presents the findings in our patients with 
chronic leukemia.® The ellipse* represents the 
area in which 92 per cent of normal values will fall. 
This figure demonstrates that in leukemia the total 
red-cell volume cannot be predicted from the hem- 
atocrit or red-cell count and vice versa. The region 
where the hematocrit lies between 20 and 35 and 


*Calculated by the method of Smith, as corrected.@ 
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where the total red-cell volume is above 20 cc. 
per kilogram of body weight is filled almost 
entirely with patients with chronic myelogenous 
leukemia, all but 1 of whom had palpable spleens. 
Thus, when the spleen is palpable, the hematocrit 
may be low, because the plasma volume is patho- 
logically large. This is a relative anemia, but 
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Ficure 2. Blood Volume in Chronic Leukemia. 


actually these patients are only mildly anemic in 
terms of total oxygen-carrying capacity. In other 
studies it has been shown that the anemia of leu- 
kemia is not myelophthisic, but is associated with 
a greater than normal rate of, red-cell production.“ 
The anemia is due to a shorter than normal red- 





Figure 3. Serial Study of Changes in Blood Volume in a 
Patient with Chronic Myelogenous Leukemia. 


cell life, occurring regularly in patients with leu- 
kemia.“47_ In patients with chronic lymphatic 
leukemia there is no correlation between splenomeg- 
aly and a high plasma volume. On the other hand 
it is not unusual to observe abnormally high plasma 
volumes in chronic lymphatic leukemia. 

Repeat blood-volume studies in chronic myelog- 
enous leukemia during treatment show that (Fig. 
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3) as the white-cell count falls and the spleen de- 
creases in size, there is a remarkable lowering of 
the blood volume, owing almost exclusively to a 
large decrease in the plasma volume. At the same 
time there is a small decrease in the total red-cell 
volume. As the white-cell count later rises, the 
spleen again becomes palpable, and the plasma 
volume increases. In this connection it is interest- 
ing that the plasma proteins remain near normal, 
even though the plasma volume is so much in- 
creased. Here is another example of the unrelia- 
bility of the measurement of the plasma concentra- 
tion of a substance such as plasma protein. In many 
patients with leukemia, when the plasma volume 
is high there may be a twofold increase in total 
plasma protein, but a normal plasma protein con- 
centration. In patients with chronic lymphatic 
leukemia such striking changes in the blood volume 





Figure 4. Serial Study of Changes in Blood Volume in a 
Patient with Chronic Lymphatic Leukemia. 


have not been observed. In a few patients treated 
with testosterone, we have observed significant 
increases in the total red-cell volume, as shown in 
Figure 4. However, it should be noted that as the 
spleen became larger the plasma volume increased, 
and thus the total blood volume also increased. 


PoLycyTHEMIA 


As measured with the dye methods the blood 
volume has been found to be elevated in polycy- 
themia vera.‘ 48-5! In general, with the T-1824 
and red-dye methods, most observers have found 
that the average blood volume for a given series was 
approximately 160 cc. per kilogram of body weight. 
This is much greater than the 78.7 cc. per kilogram 
of body weight that we have found in a series of 32 
patients with hematocrits of 55 per cent or higher. 
The one exception is the case reported by Haden,® 
in which the average was much less, being 106 cc. 
per kilogram of body weight. This elevation of 
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blood volume found with the dye method holds for 
both secondary and primary polycythemia, although 
Haden inferred from his determinations that in 
polycythemia vera there was a relatively greater 
increase in the total red-cell volume than in pa- 
tients with secondary polycythemia.®*'- Relative 
polycythemia, in which there is a normal total 
red-cell volume but a pathologically low plasma 
volume resulting in a falsely high red-cell count 
and hematocrit, has been unrecognized in the 
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Ficure 5. Blood Volume in Polycythemia. 


literature on the blood volume, except in patients 
suffering from shock or obvious fluid loss.55 
Figure 5 concerns the blood volume in polycy- 
themia.®® The ellipse in the lower left-hand corner 
again represents the area in which 92 per cent of 
the normal values in the literature are found when 
the labeled-cell method has been used. Several 
points are brought out in this figure. The first is 
the great variation of total red-cell volume for a 
given hematocrit. The second is that patients with 
secondary polycythemia cannot be separated from 
patients with polycythemia vera by blood volume, 
both having similar elevations in total red-cell 
volume and a decrease in plasma volume. In all 
but 1 patient with hematocrits of 55 per cent or 
higher, the plasma volume was below the average 
for normal; and of these, three fourths are below 
the lower limit for normal. Thus, in both poly- 
cythemia vera and secondary polycythemia the 
characteristic picture is an elevated total red-cell 
volume and a low plasma volume. However, in 
relative polycythemia the total red-cell volume is 
normal, but the hematocrit is elevated, owing to 
a very low plasma volume. These patients were 
referred to us with a diagnosis of polycythemia 
vera. Previously, this picture has been recognized 
only in patients with dehydration or in shock. We 
have recently described two causes of this picture — 
the first in the early periods of altitude acclimati- 
zation®” and the second in a group of patients at 


‘the plasma volume rising much more than ‘the 








Oct. 30, 1952 


sea level.*5 The etiology is obscure in the latter 
group; it may be of psychosomatic origin, represent- 
ing an effect of psychic stress rather than the anoxic 
stress of the first group. Thus, blood-volume de- 
termination permits the separation of patients with 
absolute polycythemia from those with relative 
polycythemia but does not permit the differentia- 
tion of primary and secondary polycythemia, which 
can always be distinguished by blood oxygen studies. 

If the blood volume is measured at intervals in 
patients with polycythemia vera undergoing treat- 
ment with radioactive phosphorus, it is found that 


the total blood volume and the total red-cell volume — 


fall as the red-cell count falls. In general, there is 
a fall in red-cell count and in total red-cell volume. 
However, these changes do not run parallel. In about 
half the cases, as the blood volume falls, the plasma 
volume rises. In a quarter, the plasma volume 





Ficure 6. Changes in Blood Volume in a Patient with Poly- 
cythemia Vera during Therapy. 


decreases, and in the other quarter, it is unchanged.® 

Figure 6 presents a typical example of the changes 
of the blood volume in polycythemia vera during 
therapy with P®. 


PREGNANGY 


A number of studies of the anemia of normal 
pregnancy have recently been reviewed.®*-® If the 
obviously nutritional or iron-deficiency and macro- 
cytic anemias of pregnancy are excluded from dis- 
cussion, it has been well demonstrated that in normal 
women the concentration of red cells and hemo- 
globin progressively decreases, reaching a minimum 
in the last trimester of pregnancy, and that in the 
last month the concentration of red cells and hemo- 
globin in the peripheral blood rises. Studies of the 
blood volume with T-1824® and radioiron-labeled 
red cells* have shown a progressive increase in 
both, the total red-cell volume and plasma volume, 
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total red-cell volume. These studies indicate that 
this anemia is partly relative. Studies in this labora- 
tory showing that there is a real anemia during 
pregnancy are based on two groups of patients, the 
first comprising 62 patients seen in the first and 
second trimesters in private practice and the second 
117 patients seen in the second and third trimesters 
in the obstetric service of the Highland-Alameda 
County Hospital. From this study it is apparent 
that, as compared to normal nonpregnant women, 
pregnant women disclose a distinct and significant 
decrease in the total red-cell volume in the first 
trimester, the value reaching a minimum in the 
second month of pregnancy and thereafter slowly 
rising to reach a maximum in the ninth month. 
This is followed by a significant decrease before 
delivery and a 300-cc. decrease at delivery. At 
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Ficure 7. Blood Volume in Pregnancy. 


six weeks post partum the total red-cell volume is 
still below normal. In our studies the plasma volume 
begins to increase in the second month and reaches 
a maximum at the ninth month; like the total red- 
cell volume, it falls before delivery, decreases 700 
cc. at delivery and, at six weeks post partum, is 
slightly above normal. The changes in the total 
blood volume reflect these changes in total red-cell 
volume and plasma volume (Fig. 7). The blood- 
volume decrease at delivery is approximately 1000 
cc. This has been repeatedly observed with blood- 


‘ volume studies but is much larger than can be 


accounted for by external loss.°° The basis for 
the discrepancy is obscure. The close agreement 
between the values obtained in our two different 
groups in the overlap period of second trimester was 
sufficiently good to justify our corisidering these 
patients as one group. These patients were all given 
the usual prenatal care, including oral supplements 
of iron. It is difficult to state whether this would 
affect the total red-cell volume. However, the 
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agreement between our data and those of Caton 
and his co-workers, whose patients did not receive 
supplemental iron, is such that little or no effect 
of the additional iron could be noted by comparison 
of the two groups of patients. 

Decreases in the plasma volume in pre-eclampsia 
were noted by Dieckman® and by Freis and Kenny. 
In the course of our studies 8 women were seen who 
were pre-eclamptic, and, in these, the blood volume 
was found to be remarkably decreased, largely 
because of fall in the plasma volume, although a 
decrease in the total red-cell volume was also noted. 
These women were definitely oligemic and anemic 
as compared to other pregnant women in the third 
trimester of pregnancy. 


Piasma VoLuME 


Figure 8 shows the plasma volume and the total 
red-cell volume for a group of 63 patients in whom 
the total red-cell volume was below 20 cc. per kilo- 
gram of body weight. This was an unselected group: 
of patients with anemia from various causes but 
did not include any patients with chronic leukemia. 
The line represents the theoretical line, which would 
describe the changes in plasma volume as the total 
red-cell volume decreased, if for every cubic centi- 
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Figure 8. Plasma Volume in Anemia. 


meter of decrease in total red-cell volume there was 
a corresponding cubic-centimeter increase in plasma 
volume, thus maintaining a constant blood volume. 
As can be seen from this figure such a correlation 
does not exist. In anemia there is no constant re- 
ciprocal relation between total red-cell volume and 
plasma volume such as Gibson et al.* have reported. 
This is unlike the situation holding in polycy- 
themia.*® 


Tuoracic SURGERY 


Allbritten and his co-workers,?’ using T-1824, 
found that in a thoracoplasty the blood loss was 
approximately 700 cc. In patients with pulmonary 
tuberculosis and in a few patients with other surgical 
conditions of the thorax, the blood volume was 
determined two to six days before and two to four 
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days after awggeryc® F rom the preoperative and 
postoperative blood volumes and the amount of 
blood and plasma transfused, the amount of blood, 
red cells and plasma lost could be calculated. Table 
6 shows the average blood loss in 24 patients. 
In 4 patients undergoing a first-stage thoracoplasty, 
the blood loss varied from 350 to 1500 cc.; the red- 
cell loss in 2 patients was unusual. This arises in 
the following manner: transfusions in the period of 
active blood loss were probably inadequate, and so, 
to compensate for the blood-volume loss, fluid 
entered the circulatory system from interstitial 
spaces and total body water to make up this volume 
deficit. Therefore, the net plasma-volume loss in 
these patients was not equivalent to an amount of 
plasma that would be required by the volume of 
red cells lost. In a similar manner the blood losses 
in the second stage of thoracoplasties are shown. 
In 12 thoracoplasties, the average red-cell loss was 


TaBie 6. Blood, Red-Cell and Plasma Loss in Thoracic 











Surgery. 
OPERATION No. or Bitoop Rep-Cett PLasmMa 
Cases Loss Loss Loss 
cc. ce. ce. 
Thoracoplasty . BPRS EN 12 910 467 468 
Pneumonectomy « 4 2840 1267 1603 
EBRCIOMY oc. oncesi win oe 8 2680 1156 1628 





approximately 467 cc., or approximately 1200 cc. 
of blood. In pneumonectomies and lobectomies the 
blood losses were even greater (Table 6). 

As a result of these studies on the thoracic-surgery 
service at the present time the patients are routinely 
given 1000 cc. of blood for thoracoplasties and for 
resections more as may be required or thought to 
be required at the operating table. Since the intro- 
duction of blood-volume studies the surgeons have 
also noted that several patients who were doing 
poorly postoperatively had low volumes. After 
transfusions these patients showed considerable 
clinical improvement. In general this service has 
noted that more blood is being used and that it is 
used quantitatively in the sense that the surgeons 
can judge better how much blood is needed pre- 
operatively and postoperatively and are achieving 
better postoperative care and results. 


GENERAL SURGERY 


Bonica and Lyter® have recently summarized 
much of the pertinent literature on blood loss in 
general surgery. Table 7 shows the average blood- 
volume, total red-cell-volume and plasma-volume 
loss in various surgical procedures studied by us. 
This demonstrates that in most major surgical pro- 
cedures total red-cell-volume loss was about 400 cc. 
This implies a blood-volume loss of about 1000 cc. 
However, there is great variation from patient to 
patient for any given procedure. 
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Errect or PtasmMa-VoLUME EXxpanDERS ON Bioop 
VOLUME 


To study the effect of various plasma-volume 
expanders, the blood volume was determined in a 
group of subjects. Then the changes in blood 
volume produced by dextran (500 cc., or 6 per 
cent), gelatin (500 cc., or 5 per cent), plasma (500 cc.) 
and serum albumin (100 cc. concentrated) were 
determined by a method utilizing the change in 
the amount of P® per cubic centimeter of blood.® 


Tase 7. Blood Loss in Abdominal Surgery. 








OPERATION No. or Bitoop Rep-Cert Prasma 
Cases Loss Loss Loss 
ce. ce, ice 
Gall-bladder procedure..... 6 690 270 420 
Large-bowel procedure .... 4 1630 460 1190 
Gastric resection.......... 11 1870 440 1490 





Figure 9 shows the changes produced as a function 
of time. Dextran, gelatin and serum albumin are 
approximately equally effective in expanding the 
blood volume and have a more lasting effect than 
plasma. Saline controls showed no significant 
change in the blood volume fifteen minutes after 
completion of a 500-cc. saline infusion. 


SuMMARY AND CONCLUSIONS 


The labeled-red-cell technic for blood-volume 
measurement is simple and is applicable to routine 
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Ficure 9. Blood-Volume Increase Produced by Dextran, 
Gelatin, Serum Albumin and Plasma. 


determination of the blood volume in a general 
hospital. The equipment required may be found in 
any clinical laboratory except for the Geiger-Miiller 
counter and scaler. The counter and scaler used 
in this study is of the simplest inexpensive type and 
may be handled with little difficulty. Several 
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technicians have been readily trained in the technics 
for the labeling of the cells, the measurement of 
P® and the calculation of the blood volume. This 
test requires only a physician for supervisory man- 
agement and for the injection of the labeled cells. 

The results of approximately 1500 determinations 
of the blood volume done in our laboratories on 
patients with various diseases are presented, and 
the superiority of the measurement of blood volume 
over the red-cell count and hematocrit is pointed 
out. The determination of the blood volume should 
find wider usefulness in the handling of medical 
and surgical problems, in which the value of the 
oxygen-carrying power and the plasma constituents 
of total blood volume are important factors. 
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THE CULDOSCOPE AS AN AID TO 
DIAGNOSIS IN EARLY VIABLE ECTOPIC 
PREGNANCY* 


Watpo L. Fretpine, M.D.7 


NEW YORK CITY 


REVIEW of patients with ectopic pregnan- 

cies operated on at Harlem Hospital in the last 
ten years shows a marked rise in the incidence each 
year. In 1942 there were 26 such cases, and that 
number increased annually until in 1950 there were 
88 cases in which the diagnosis was verified at 
laparotomy. It is possible that this increase in the 
number of ectopic pregnancies can be ascribed to 
the advent of antibiotics. It is postulated that with 
these new drugs a salpingitis can be corrected be- 
fore complete closure of the tube — but not before 
some tubal damage, such as adhesions, tortuosity or 
pseudofollicular salpingitis — has taken place. Be- 
cause the ostium and lumen of the tube have not 
been completely closed, fertilization is still possible, 
but in the course of the journey down the tube to 
the endometrial cavity the newly fertilized ovurn is 
beset with many pitfalls that may hinder its trip to 
safety and cause it to develop within the tube 
itself. 

This presentation is not designed to discuss the 
pathogenesis of ectopic pregnancy, or to comment 
on the statistical analysis, but to report a case that 
is different from the usual ectopic pregnancies that 
are seen on a large gynecologic service. The case 
described below demonstrates that occasionally the 
patient with the unusual type of ectopic gestation 
can be followed in the hospital, watched carefully 
for danger signs and then operated on when the 
diagnosis has been established well beyond the 
point of conjecture. 


*From the Department of Gynecology, Harlem Hospital. 
Resident in obstetrics and gynecology, Harlem Hospital. 





Case REporRT 


Mrs. R. W. (H. H. 51-20913) was admitted to the hospital 
on December 4, 1951, with a complaint of pain and spotting 
for 10 days, and in no acute distress. She stated that her last 
menstrual period had begun on October 1, lasting 3 days, 
and that her previous period had begun on September 2, 
lasting 3 days. She started to spot 10 days before admission, 
and at the same time a persistent crampy pain developed in 
the left lower quadrant. The pain was nagging; at no time 
was there an overwhelming attack or a disabling episode. 
There was no fainting and no referred shoulder pain, but the 
patient complained of being dizzy on several occasions since 
the onset of her present illness. 

The menses had begun at the age of 13, and were regular in 
cycles of 28 to 30 days, lasting 3 days, with dysmenorrhea on 


- the lst day. There were no irregularities noted. 


The patient had had 3 normal full-term deliveries, the last 
of which had occurred 6 years previously. There was no 
history of abortions. 

For the past year she had been treated with antibiotics in 
the Outpatient Department for “inflammation,” but a 
specific history of venereal disease was denied. 

Physical examination showed a well developed, well 
nourished Negress in no acute distress. Examination was 
negative except for the abdominal and pelvic findings. The 
abdomen was tender to palpation in all areas, with rebound 
tenderness in the left lower quadrant. No fluid wave was 
elicited; there was no dullness to percussion, and no masses 
were felt. The external genitalia were normal, the introitus 
was parous, and the mucosa of the vagina was normal in ap- 
pearance. The cervix was anterior, with a moderate amount of 
tenderness motion, and minimal softening of the external 
os. The fundus, which was anterior, was of a size compatible 
with a pregnancy of 6 weeks, and was tender to palpation and 
motion. In the left fornix was a 6-cm. indurated, tender cystic 
mass closely adherent to the body of the uterus. The right 
fornix was without demonstrable disease. Speculum examina- 
tion revealed moderate cervical erosion, no bleeding and a 
small piece of tissue protruding from the cervical os. This 
was removed and sent to the pathology laboratory for micro- 
scopical examination. 

The temperature was 98.6°F., and the pulse 86. The 
blood pressure was 116/70. 

Examination of the blood disclosed a red-cell count of 
4,340,000, with a hemoglobin of 10.4 gm., and a white-cell 
count of 7000. The sedimentation rate was within normal 
limits. Examination of the urine was negative. 

A diagnosis of ectopic pregnancy, probably in the left 
tube, with abortion, was made on the basis of amenorrhea, 
pain, spotting, presence of a mass, normal temperature and 
normal sedimentation rate. However, intrauterine pregnancy 
with disease of the adnexa could not be ruled out, and be- 
cause of the patient’s obviously good condition and the lack of 
any free fluid in the abdomen, it was decided that she should 
be watched carefully and further laboratory studies done. 
Daily determinations of hemoglobin, sedimentation rate, 
blood pressure and temperatures varied only slightly. There 
was never a drop in the hemoglobin below 10.0 gm., and the 
sedimentation rate remained normal; the temperature showed 
no rise, and the blood pressure remained within 10 points of 
the initial reading. An Aschheim-Zondek test 2 days after 
admission was reported as positive. The pathology report of 
the tissue found in the cervix on admission was ‘‘decidual 
reaction of the endometrium.” Another piece of tissue passed 
subsequently was called ‘‘blood clot.” 

As a further aid to diagnosis culdoscopy under_saddle- 
block anesthesia was performed 10 days after admission, and 
the suspected condition was demonstrated (Fig. 1). The 








ce 








atin; 
an 
iring 
ti 
tran 
712. 
. A, 
and 


~- of 


ee Ul ee || Ce ee 


a 











Vol. 247 No. 18 


uterus was injected and slightly enlarged. The sigmoid was 
visualized in the left lateral gutter. The left tube was grossly 
enlarged, dilated, tortuous, sac-like and closely adherent to 
the left side of the uterus. On the serosal surface of the tube 
were tags of yellow fibrinous material. The fimbriated end 
of the tube was not seen. The contents of the tube visualized 
against the reflected light of the culdoscope appeared bluish. 
The left ovary was enlarged and contained one yellow cyst at 
its lower pole. The right tube revealed minimal nodular sal- 
pingitis, and the right ovary was normal in size and shape. 
The diagnosis made from the culdoscopic findings was ectopic 
pregnancy (left tube), probably tubal abortion in type, pre- 
senting some old blood on thetubal surface, indicating that 
leakage had taken place some time before. 

Upon re-examination 1 day later the left-sided mass ap- 
peared to be larger than before, and laparotomy was decided 
upon. A second Aschheim-Zondek test before operation was 
positive. At operation the uterus was found to be enlarged 
to a size consistent with a pregnancy of 6 to 8 weeks, and the 







Left ovary with 
corpus luteum 


Rt. tube 


Lt tube tes Rt ovary 


Fundus of 
Uterus 


Ficure 1. View of the Pelvic Lesion as Seen through the 
Culdoscope. 
The left hematosalpinx is clearly visualized, with the fibrinous 
elements on the serosal surface and the entire mass adherent to 
the posterior surface of the uterine fundus. 


right adnexa were normal except for minimal nodular sal- 
pingitis. On the left was a large hematosalpinx, 9 by 5 cm., 
irregular, with tags of yellow-brown fibrinous material on 
the serosal surface. The fimbriated end was closed. The 
ovary was only slightly enlarged and contained a yellow 
cyst at its lower pole. There was no free blood in the peri- 
toneal cavity. A left salpingo-odphorectomy was done, and 
the abdomen closed in layers. The patient’s course was un- 
eventful, and she was discharged from the hospital on the 
10th postoperative day. 

The specimen was opened with great care and revealed the 
products of conception in a fresh state. The fetus with eye 
and limb buds could be clearly seen surrounded by placental 
tissue. At the point where the fibrinous material was found 
on the serosal surface of the tube was a break in the con- 
tinuity of the tubal musculature and serosa indicating that 
this was the site of a previous break-through. The micro- 
scopical diagnosis was “fallopian tube containing products of 
conception and ovary containing a corpus luteum of preg- 
nancy.” 


Discussion 


Because of the peculiarity of this particular case 
of ectopic gestation, the patient was followed with 
daily laboratory data, hormone tests and culdos- 
copy, to determine the exact anatomic nature of 
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the condition, which proved to be a tubal pregnancy 
with a previous rupture at one point, although not 
through a large vessel; probably, a small amount of 
blood had spilled into the peritoneal cavity, the 
rent in the tube sealing over, and the viable fetus 
had distended the tube and produced vague ab- 
dominal signs and symptoms. The resulting hemato- 
salpinx was preparing itself for rupture and mas- 
sive hemorrhage, and the patient then, in all proba- 
bility, would have arrived at the hospital in the 
usual bled-out state of a rupture with ectopic preg- 
nancy, requiring rapid emergency surgery and 
blood replacement. The sequence of events in this 
case afforded the unique opportunity to follow 
a slowly fulminating ectopic pregnancy with 
clinical and visual (culdoscopic) aids. 

I am indebted. to Dr. M. Leo Bobrow, director of the 
Gynecological Service of Harlem Hospital, for his help in 
this presentation and for his permission to publish the case, 


and to Mr. Alfred Feinberg for his preparation of the,culdo- 
scopic drawing. : 





MEDICAL STUDENTS 


N impression exists that the number in attend- 
ance at medical schools is considerably smaller, 
in the aggregate, the present season, than usual. This 
is gratifying intelligence; but without a footing up of 
the catalogues, it is quite impossible to determine 
the point. Too many have been entering the pro- 
fession for the last ten years. If government would 
commission ten where one is now taken into the 
public service, it would present a prospect of en- 
couragement: but we have no great standing armies 
requiring a numerous staff of surgeons; the navy is 
economically provided with them, and merchant 
ships rarely venture upon the expense of a medical 
officer. There is so little to look forward to, in re- 
gard to income from business, in the present crowded 
state of the profession throughout the whole length 
and breadth of the land, that no one can be sur- 
prised should there be a falling off of candidates at 
the schools. At the West, there is much more room 
for an increase in the medical ranks than in New 
England. There a physician may grow up with a 
town, and hold that position which is due to enter- 
prise and talent; but in the old Atlantic States, in 
which every order and kind of medical adventurers 
abound, a young Asculapian finds himself in a 
limited sphere of action, with no immediate en- 
couragement, and discovering that life is too pre- 
cious to be frittered away in hopeless expectancy, 
very many abandon the field in disgust, and turn 
their attention to something else. 
From “Medical Intelligence.” 
Boston M. & S. J., December 22, 1852. 
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CASE 38441 


PRESENTATION OF CASE 


A fifty-two-year-old man was admitted to the 
hospital because of epigastric pain. 

Four days prior to entry severe constant, throb- 
bing midepigastric pain, which was distributed in a 
band around the entire abdomen just below the 
umbilicus, suddenly occurred a few hours after the 
evening meal. The pain was severe for about ten 
minutes and then subsided to a steady, nonincapaci- 
tating ache, which seemed to go straight through 
to the back. The pain was slightly throbbing but 
not crampy. The patient had a slight urge to vomit, 
but when he induced vomiting manually, there was 
no relief of the pain, which persisted without any 
noticeable change until admission; it was not af- 
fected by movement or coughing. The temperature 
was allegedly 100.6°F., and he had had some malaise, 
but no chills. He had taken an enema daily from 
the day of onset without any significant results 
until the day of admission, when he had a good 
result, with some decrease in pressure in the lower 
abdomen, but no relief of the steady pain. Prior to 
the onset of pain his bowel movements had been 
regular, and his appetite good. There was no history 
of similar attacks, hematemesis, vomiting, food in- 
tolerance, urinary symptoms, dyspnea, orthopnea, 
jaundice, leg pains or loss of weight. 

He had had periodic pain in the lower back for 
forty years. Four years before admission during 
exercise he had experienced a sudden acute low- 
back pain for which he remained in bed for a week; 
the pain gradually subsided but recurred occasion- 
ally in a less severe form after exercise; the character 
of the pain and its location were different from those 
of the present attack. 

Physical examination revealed an alert, ‘ well 
developed, pale man in no acute distress. The 
heart and lungs were normal. The abdomen was 
soft and not distended; there was some tenderness 
upon deep palpation of the midepigastrium. No 
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spasm or masses were felt. There was no costoverte- 
bral-angle tenderness. Peristalsis was normal. 
Rectal examination was negative. There was full 
movement of the spine, with no fain and no local 
tenderness. Movement and reflexes in the legs 
were normal. 

The temperature was 101.6°F., the pulse 82, and 
the respirations 20. The blood pressure was 160 
systolic, 100 diastolic. 

The urine had a specific gravity of 1.020 and gave 
a ++ reaction for albumin; the sediment contained 
an occasional hyaline and granular cast. Examina- 
tion of the blood showed a hemoglobin of 16 gm. 
per 100 cc. and a white-cell count of 13,000. The 
sedimentation rate was 56 mm. per hour. The 
total protein was 6.04 gm., with an albumin-globu- 
lin ratio of 2.3, the nonprotein nitrogen 28 mg., 
the alkaline phosphatase 5.2 units, and the serum 
amylase 19 units per 100 cc.; the lipase was 5 cc., 
and the cephalin-flocculation test was negative in 
forty-eight hours. The urine was negative for Bence- 
Jones protein. A gastrointestinal series, barium- 
enema examination, Graham test and roentgeno- 
gram of the lower dorsal and lumbar spine were all 
negative. Sigmoidoscopic examination showed hem- 
orrhagic spots, 2 to 3 mm. in diameter, on the 
mucosa of the rectum but no other abnormality; 
biopsy of these showed normal rectal mucosa and 
blood clot. 

After eight days the patient appeared to be more 
comfortable; he had a temperature that was almost 
normal, complained only of pain low in the back 
and was discharged. 

Two weeks after discharge he was still complain- 
ing of generalized weakness and of specific weakness 
of his legs; his physician noted a hemoglobin of 
55 per cent and a white-cell count of 12,400 and 
started him on iron and Vitamin B,: therapy. Six 
weeks after discharge abdominal pain recurred at 
some time during the night and apparently grew 
more severe. His physician, who was called at 8:00 
a.m., found him pale, unresponsive, pulseless and 
gasping for breath; he died a few minutes later. 


DIFFERENTIAL D1acnosis 


Dr. Earte M. Cuapman*: One of the most 
important things to me is what this man’s occupa- 
tion was and what the exercise was that precifi- 
tated the pain. 

Dr. Benjamin CasTLEMAN: He was employed 
in the boiler room of a soap factory as a foreman. 

Dr. Cuapman: What did he do as a foreman? 
Did he have to lift barrels? 

Dr. Castteman: I doubt if a foreman lifts any- 
thing. 

Dr. CuapmMan: Some do very heavy work. 

It is evident that this man, who was fifty-two 
years old and may have aged rapidly, had wide- 
spread vascular disease and hypertension, which I 


*Associate physician, Massachusetts General Hospital. 
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think had affected his kidneys — a certain amount 
of nephrosclerosis or arteriolar Bright’s disease; 
then suddenly something happened to him. What 
happened? I think it was a vascular accident. The 
question then arises, Where did the vascular accident 
occur? I think it was either in the mesentery or in 
the abdominal aorta. Thrombosis of the mesenteric 
artery might produce the symptoms suggesting dis- 
ease in the digestive tract, which all the studies 
seemed to rule out (including acute pancreatitis), 
without producing any recognizable changes in the 
digestive tract. I think it is more likely that the 
mischief occurred in the abdominal aorta. There 
may have been a weakness of the aortic wall, with 
dissection. 

The first clue in the reconstruction of this case is 
that the pain was slightly “throbbing.” That fits 
with vascular disease. Then, there was a thrombosis 
or a dissection of the aorta to change the continuity 
of blood flow at the level of the renal artery, thus 
affecting the kidneys at the same time, or perhars 
it was slightly below the level of the kidneys. Ana- 
tomically, I think I am hard put to it; if the pain 
was midepigastric and high up, the thrombosis or 
dissection may have included the renal artery, but 
if the pain was below the umbilicus, the vascular 
disease may have been below the renal arteries. 
An interesting point in the subsequent history was 
the weakness of the legs without changes in reflexes 
or other findings that would suggest to me inter- 
ference with the blood supply to the vessels of the 
legs. To tie in the aching back that the patient had 
had since the age of twelve, I should have to assume 
that there was some type of congenital anatomic 
defect. I am going to stick my neck out and say 
that this was a dissection of the aorta, perhaps with 
thrombosis, and that the final episode was further 
dissection, with extravasation of blood through the 
previously dissected area. 

Among the other things to consider is an accident 
that occurred within the spinal canal. No lumbar 
puncture was done. Evidently, the clinicians who 
first saw the patient did not suspect that pain of 
that nature might be arising in the central nervous 
system or the spinal cord; the reflexes were normal. 
The suddenness of the death in association with 
blood loss raises the possibility of a bleeding lesion 
in the gastrointestinal tract that had been missed 
in the x-ray studies done in this hospital six weeks 
before entry. I do not suspect an ulcerating lesion 
in the digestive tract because I believe that he had 
a penetrating lesion in the aorta that began six 
weeks before entry and that death occurred as a 
result of rupture with internal hemorrhage. 

I had hoped to find something in his occupation 
that had contributed to his illness; he was a work- 
man, he labored hard, he strained, he lifted things 
perhaps. 
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Dr. CastLEman: The first attack of pain came 
on while the patient was sitting still watching 
television. 

Dr. Atrrep Kranes: Do you think the first 
intimal tear occurred when the first pain occurred? 
Did it start in the thoracic aorta with epigastric 
pain? 

Dr. Cuapman: And then it worked downward 
from the thoracic to the abdominal aorta? The 
pain was defined as being band-like, below the 
umbilicus, though it’ was first called epigastric; 
I do not see how I can say. 

Dr. Castieman: Dr. Marks, you took care of 
this patient; have you any comment? 

Dr. H. E. Marks: The patient had a history of 
stomach trouble for about ten years that he said 
occurred in episodes about once a month. At the 
time of the onset of pain that brought him to the 
hospital, he had had an extraordinarily large even- 
ing meal and several snacks, including one or two 
bananas, after supper. After the last snack —a, 
banana — he was seized with epigastric pain that 
doubled him up, and he took to his bed. In the 
morning when I was called to see him, the pain had 
become less acute, but he did have some rigidity 
of the abdominal musculature — not boardlike. I 
thought there might well have been a minute peptic 
perforation that tended to seal itself. The white- 
cell count was 20,700, so he was given terramycin 
followed by aureomycin and later dihydrostrepto- 
mycin; the white-cell count dropped a little. On 
the third day he was referred to the hospital, and 
though he felt much better the white-cell count 
was still high. 

The night before his death —I had known this 


‘man for ten to fifteen years — he was walking and 


visiting. He again had pain in the abdomen, lay 
down for an hour and then returned home. The pain 
regressed during the night, but at 7:30 the next 
morning his wife called me and said that she thought 
he had an attack of appendicitis — he had pain in 
the right side down in the lower abdomen. She 
asked me to see him that morning. Before I got 
out the door, the telephone rang again and his wife 
asked me to hurry. When I saw him, his eyes were 
rolled upward, and his lips were quite white; it was 
obvious that he was bloodless; there was no blood 
outside the body, and there was only one place it 
could be and that was in the abdomen. 

Dr. Kranes: Was the patient hypertensive 
before those episodes occurred? 

Dr. Marks: His blood pressure varied from 115 
to 140 systolic. 


Dr. CuapmMan: I have enjoyed hearing Dr. 


Marks’ history of his patient. The history of stom- 
ach trouble for about ten years raises the question 
of an ulcer through which at the end the patient 
may have been losing large amounts of blood. 
Dr. Marks, did you ever have x-ray studies of his 
digestive tract? 
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Dr. Marks: Nasisddtiot recall having any x-ray 
films taken. 


CurnicaL Dracnosis 
?Duodenal ulcer. 


Dr. Cuapman’s D1acnosis 


Ruptured dissecting aneurysm of abdominal 
aorta. 


ANATOMICAL DIAGNOSES 


Ruptured dissecting aneurysm of descending thoracic 
and abdominal aorta, old and recent. 

Retroperitoneal hemorrhage, with rupture into 
peritoneal cavity. 


PatuotocicaL Discussion 


Dr. CastTLEMAN: It was through Dr. Marks, the 
patient’s family physician, that we obtained permis- 
sion for autopsy. 

At autopsy the abdominal cavity contained about 
2 liters of blood, 1 liter of which was clotted. The 
blood clot that remained in the right pelvis after the 
2 liters of blood-had been removed from the abdom- 
inal cavity was fairly low in the retroperitoneum. 
When the descending colon was pushed to one side, 
we could see a large mass of blood in the external coat 
and serosa of the large bowel that appeared to be a 
retroperitoneal extension from the large pelvic hema- 
toma. Pressure on the bowel pushed blood into the 
peritoneal cavity through a perforation. We believe 
that all this blood originated retroperitoneally in 
the pelvis, extended up into the abdomen and 
ruptured into the peritoneal cavity near the descend- 


ing colon. When that blood was washed away, we . 


found a dissection of the aorta; the intimal tear 
from which the dissection extended downward 
appeared recent and was in the descending thoracic 
portion just beyond the orifice of the left sub- 
clavian artery. Part of the blood in the dissecting 
channel was old and organized; part was fresh. 

I assume that seven and a half weeks before death 
a dissection occurred without an intimal tear within 
the media, with later organization of the hemor- 
rhage; that just before death another dissection 
occurred as the result of the recent intimal tear with 
fresh blood dissecting downward; and that an ex- 
ternal rupture in the region of the right iliac artery 
was the final episode. Not all dissecting aneurysms 
arise from an intimal tear. It has been shown that 
the primary disease is in the media and that the 
hemorrhage may be present in the wall of the aorta 
without an intimal tear. We did find in the media 
degeneration of the mucoid type that we see associ- 
ated with medionecrosis cystica such as Erdheim 
has described. The right iliac artery showed evi- 
dence of dissection, which probably cut down the 
blood supply to the legs terminally. The right kid- 
ney was slightly sclerotic but was otherwise normal. 
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Dr. Artuor S. Pier, Jr.: Is this not unusual in 
an aorta without hypertension? 
Dr. CasTLEMAN: Yes; most of the patients have 


. hypertension. This patient’s heart was small; there 


was no hypertrophy to suggest hypertension. 

Dr. Joun T. Quinsy: Were there occlusions to 
the renal arteries? 

Dr. CasTLEMAN: There was no dissection of the 
renal arteries. There was some dissection of the 
mouths of the superior mesenteric artery and the 
celiac axis; the patient did not live long enough for 





Ficure 1. Anteroposterior Bucky Film. 
Thickening of perispinal soft tissue is indicated by the arrows. 


any anatomic changes to be produced in the ab- 
dominal viscera. 

Dr. Stantey M. Wyman: I think there is evi- 
dence of extravasation of blood on the films of the 
thoracic spine (Fig. 1). 

Dr. CastTLEMAN: The medial hematoma was 
certainly large enough for one to expect that it could 
have been seen in the x-ray films of the aorta. 

Dr. Cuapman: Dr. Kranes pointed out that I 
did not ask to see the x-ray films; I am sorry I did 
not ask to see them. 

Dr. Wyman: You did not need them. This 
shadow along the spine is present on two films of 
the stomach; in the lateral view there is some 
clouding of the posterior costophrenic angle. 

Dr. Cuapman: If you saw a similar picture, 
would you be willing to say that it looked like a 
dissection? 
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Dr. Wyman: We see this most commonly with 
lymphoma or other retroperitoneal tumors, but we 
have seen it with hemorrhage from a spleen and 
with other types of retroperitoneal hemorrhage. 

Dr. CasTLEMAN: It was not retroperitoneal 
hemorrhage in a strict sense; it was in the wall of 
the aorta. 

Dr. Wyman: It produces the same effect radio- 
logically as a retroperitoneal hemorrhage does. 
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PRESENTATION OF CASE 


A fifty-one-year-old Negress was admitted to the 
hospital because of abdominal pain. 

The patient stated that she had been well until 
two weeks before entry, when she noted the sudden 
onset of severe crampy mid-abdominal pain that 
radiated to the right upper quadrant and back. 
She was nauseated but did not vomit. During the 
next few days the pains recurred intermittently, 
and because of this the patient did not go to work. 
She became somewhat anorexic and felt generally 
fatigued. Several days later she noted that the 
urine was dark red. She did not observe the color 
of her stools. During the following week the attacks 
of right-upper-quadrant pain continued but were 
not as severe as the initial one. There was no 
definite relation of pain to meais; however, she 
stated her appetite had been poor after the onset 
of the pain. She felt “bloated.” About a week 
before adinission she noted “‘blood-shot” eyes, and 
for the past few days the abdomen and forearms 
had itched. She had not had any chills and had not 
felt feverish. 

The past history was noncontributory except for 
“indigestion” for about one year. Because this was 
aggravated by fried or fatty foods, the patient had 
avoided them. 

Physical examination showed an obese woman 
in no acute distress. The scleras were questionably 
jaundiced. The right lobe of the thyroid gland 
was enlarged. The heart and lungs were normal. 
There was an epigastric hernia. Tenderness with- 
out spasm was present over the right upper 
quadrant, and there was an ill defined mass located 
well laterally beyond the edge of the rectus muscle 
that was not very tender. There was no costo- 
vertebral-angle tenderness. 

The temperature was 100°F., the pulse 60, and 
the respirations 20. The blood pressure was 200 
systolic, 100 diastolic. 

The urine was dark amber, had a specific gravity 
of 1.018, gave a ++ reaction for albumin and a 
++++ reaction for bile and contained uro- 
bilinogen only in a 1:2 dilution. The blood hemo- 
globin was 14 gm.; the white-cell count was 5000, 
with 71 per cent neutrophils, 15 per cent lympho- 


cytes, 9 per cent monocytes, 4 per cent basophils 
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and | per cent eosinophils. The serum protein. was 
7.9 gm., the albumin 4.03 gm., the globulin 3.16 
gm., the nonprotein nitrogen 33 mg., the alkaline 
phosphatase 13.2 units, the serum bilirubin 7.7 
mg. direct and 9.8 mg. total per 100 cc. The pro- 
thrombin time was 14 seconds (normal, 13 seconds), 
the thymol turbidity 2.0 units per 100 cc., and the 
cephalin flocculation negative in twenty-four hours 
and + in forty-eight hours. A stool specimen was 
clay colored and guaiac negative. A roentgenogram 
of the chest showed a soft-tissue mass in the right 
lower part of the neck and superior mediastinum, 
with diffuse narrowing of the trachea just above 
the clavicle. There were linear shadows in the right- 
lower-lung field near the diaphragm consistent with 
platelike atelectasis. On the left was a similar 
density lying close to the left border of the heart. 
The heart shadow was moderately enlarged, chiefly 
in the region of the left ventricle, with a cardio- 
thoracic ratio of 15:26 cm. The aorta was quite 
tortuous and probably calcified. A plain film of 
the abdomen was normal. A Graham test showed no— 
concentration of the dye in the gall bladder. 

In the hospital there was little change in the 
patient’s condition. On the seventh hospital day 
an operation was performed. 


DIFFERENTIAL D1acnosis 


Dr. Dantez S. Eutts*: May I see the x-ray films? 

Dr. JosEpH Haneuin: The chest films show 
concentric narrowing of the trachea in the lower 
portions of the neck and a soft-tissue density at 
this level on the right side, compatible with an en- 
larged thyroid gland. The heart is enlarged to a 
fair degree, predominantly the left ventricle. There 
are linear streaks at either base that appear to be 
due to atelectasis. There is no evidence of con- 
gestive change in the lungs. The abdominal film 
is normal. There is scattered gas in the bowel 
without abnormal distention. I can see no definitely 
abnormal masses in this film. Cholecystograms 
show no disease in the gall bladder. There is just 
vaguely made out a round density in relation to 
the lateral edge of the liver on the right that may 
represent a portion of the mass that was felt clin- 
ically. I see no opaque stones. There are calcified 
lymph nodes in the right lower portion of the 
abdomen. 

Dr. Etuts: There is an area of increased density 
with what appears to be a soft-tissue mass. No 
gallstones? 

Dr. Haneuin: There is superimposition of soft- 
tissue structures, but I do not believe there is evi- 
dence of an opaque stone. 

Dr. Extis: You can see no gallstone ileus? 

Dr. Hanetin: No. 

Dr. Etuts: This patient’s major problem seems 
to have been obstructive jaundice. She had hyper- 
tension; I assume that the renal findings were 


*Assistant physician, Massachusetts General Hospital. 
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secondary to hypertension and arteriosclerotic 
renal disease. In reading over the protocol I sus- 
pected that the right-upper-quadrant pain might 
have been of renal origin but I do not note any 
further evidence to support that impression. This 
vague ill defined mass to the right-of the right-rectus 
muscles could have been gall bladder, kidney, 
or tongue of the liver. From these x-ray films it 
. does seem that the liver went down very far. The 
mass is said to have been tender. This mass could 
have been the gall bladder. It would be unusual 
for a large palpable gall bladder to be tender if due 
to obstruction without infection. In the absence 
of a neoplasm obstructing the common duct, a large 
palpable gall bladder may result from an empyema 
but then it is usually tender and is associated with 
an elevated white-cell count. 

Dr. MeEtvin J. Guwcuer: On admission to the 
Emergency Ward, she did have tenderness with 
slight spasm in the right upper quadrant. In addi- 
tion the liver edge was felt about 3 or 4 finger- 
breadths below the costal margin and was tender. 
One could follow the edge of the liver medially; 
just lateral to the edge of the rectus muscle was a 
large, tender, globular mass. The spasm and ten- 
derness gradually subsided in a few days. 

Dr. Extis: Was the mass unattached to the liver? 

Dr. Guimcue_er: Yes. 

Dr. Extis: Did it descend with respiration? 

Dr. Guimcue_r: Yes. 

Dr. Joun W. Raker: I think it is fair to say that 
our impression was that this mass was the gall 
bladder. 

Dr. GumcueEr: I suppose the reason the mass 
was termed ill defined in the protocol is that only 
half the physicians who examined the patient 
could palpate it. To those of us who did feel it, 
it was anything but ill defined. 

Dr. Extis: We have recently had such a case in 
which half the physicians palpated a mass. The 
half that palpated it had no uncertainty that they 
felt it and believed it was the gall bladder. If one 
feels something and has no doubt about it, one 
has felt it, and that is that. 

I think the patient had obstructive jaundice. 
There is nothing in ‘the protocol to suggest paren- 
chymal liver disease. There were a normal cephalin- 
flocculation test, a normal albumin-globulin ratio, 
clay-colored stools, decreased urinary urobilinogen, 
an elevated alkaline phosphatase and jaundice; 
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all this adds up to obstructive jaundice. She should 
have been operated on. 

The question is, What did the surgeons find at 
operation? As always, one does not know what is 
in a box until one opens it. Judging from the proto- 
col, I should have operated on this patient with a 
diagnosis of chronic cholecystitis and cholelithiasis. 
Since she had midabdominal, cramp-like pain, I 
should have wondered whether she had passed a gall- 
stone through the gall bladder into the small intes- 
tine. Yet I should have expected her to have more 
reaction to that, and I certainly could not have made 
that diagnosis preoperatively. The other possibilities 
are carcinoma of the gall bladder, common duct 
or head of the pancreas, the last being most likely. 
Again, there is nothing in the protocol to suggest 
a neoplasm except that she had symptoms for a 
year; she had no weight loss, no anemia and noth- 
ing on physical examination to make me suspect 
that there was a neoplasm. In a fifty-seven-year- 
old woman with this story of pain and these physical 
findings the presumptive diagnosis should be gall- 
bladder disease — chronic cholecystitis and gall- 
stones. 

Did she have a cyst of the liver? That diagnosis 
is rarely made preoperatively. She did not come 
from the Mediterranean area, where echinococcus 
cyst is common. Cyst of the liver is a possibility, 
but I can do no more than mention it. 

The pain is consistent with a lesion in the hepatic 
flexure of the colon. She did not have a barium- 
enema examination, and nothing in the history 
suggested a lesion in the hepatic flexure. 

I shall make a diagnosis, simple as it may seem, 
of cholecystitis and cholelithiasis. There are other 
possibilities, which I have mentioned. 

A Puysician: What did you consider the mass 
in the neck was? 

Dr. Ettis: That was the thyroid gland as far as 
I can determine and played no part in the obstruc- 
tive jaundice. I do not believe she had a thyroid 
carcinoma with metastases involving only the biliary 
tract. 

Dr. Jacosp Lerman: Do you think there was a 
common-duct stone? 

Dr. Ettis: There must have been. She might 
have had a ball-valve stone that blocked the duct 
at the times when the gall bladder could be pal- 
pated. I assume that she had a common-duct stone 
as well as the stone that Dr. Hanelin showed me! 

A Puysician: Was a blood amylase determina- 


tion done? 
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Dr. Exuts: There is no mention of it in the proto- 
col. The pain is suggestive of pancreatitis, but, 
again, one cannot be sure of that before operation. 


A Puysician: Did you consider carcinoma of the 
pancreas? 


Dr. Extis: One has to. The patient had a pal- 
pable gall bladder and jaundice. Her lack of weight 
loss and relatively acute onset of symptoms other 
than the indigestion made me believe it probably 
was not pancreatic carcinoma. 

Dr. Atten G. Braitey: Would you consider 
the ampulla of Vater a likely place for a carcinoma? 

Dr. Exuis: The stools were guaiac negative. If 
carcinoma was present, I should think it was more 
likely to be in the pancreas than in the ampulla. 

Dr. Benjamin CastiEman: Dr. F. B. Hershey 
operated on this patient, but is not here. Could 
you tell us about the operation, Dr. Raker? 

Dr. Raker: On the service we reasoned much 
as Dr. Ellis did. We were impressed by two things: 
the first was that the patient seemed to have severe 
steady abdominal pain at the time of admission 
and several other episodes during the entire pre- 
operative period in the hospital, and the other was 
the mass. A number of us were impressed by the 
presence of a mass that we. thought was tender 
and probably represented an acutely obstructed gall 
bladder. 


Cuinicat D1acnosis 
_Common-duct stone. 
Dr. Etuis’ Diacnosis 
Chronic cholecystitis and cholelithiasis. 
Awnatomicat D1aGnosis 
Adenocarcinoma of head of pancreas. 
PaTHOLOGICAL Discussion 


Dr. Raker: We operated on the patient with a 
diagnosis of obstructive jaundice, believing that 
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she had a common-duct stone rather than a malig- 
nant lesion and were somewhat surprised to find 
a large carcinoma of the pancreas obstructing the 
common duct. She had a palliative operation only. 

Dr. CastLEmMaN: I was just wondering why a 
barium meal was not given; from the surgical 
description there was puckering of the duodenum, 
and perhaps the films of the barium swallow would 
have suggested the diagnosis. 

Dr. Euuis: A barium meal is a most important 
diagnostic measure and should be done in such 
cases before operation. 

Dr. Raker: Postoperatively, she did have a 
barium swallow, which showed no major change 
in the duodenum. 

Dr. CastTLEMAN: Was the gall bladder enlarged? 

Dr. Raker: It was enlarged and tense, and it 
showed a thinned wall. It was not acutely inflamed. 

Dr. Hane in: The postoperative films show the 
anastomosis of the gall bladder to the stomach. 

Dr. Extis: Can you see the duodenal loop? 

Dr. Hane in: I think this is the loop, and it 
appears widened. 

Dr. CasTLEMAN: The microscopical sections 
confirmed the diagnosis of adenocarcinoma of the 
pancreas, and biopsy of the liver showed severe 
bile stasis, without evidence of cirrhosis. Are you 
planning to do anything more for this patient? 

Dr. Raker: She has had all the surgery that will 
be done —namely, a cholecystogastrostomy and 
a posterior gastroenterostomy. 

A Paysician: What was in the chest? 

Dr. Raker: There was a palpable multinodular 
goiter that had nothing to do with the rest of the 
problem. 

Dr. Exus: The moral of this lesson is that one 
will be right more often and wrong very seldom 
if he believes in and allows himself to be guided 
by Courvoisier’s law when confronted with such a 
problem. 
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THE PERMANENTE PLAN’S FIRST TEN 
YEARS 


Wir the cost of medical care rising progressively, 
with insurance plans such as Blue Cross and Blue 
Shield forced to increase their premiums while their 
benefits provide for decreasing proportions of the 
faster rising costs, and with less and less of the 
worker’s income from wages or: salaries available 
for savings, it is a question whether the supplying 
to considerable segments of the people of some form 
of prepayment plan for total medical care can be 
indefinitely postponed. It is therefore incumbent 
on the medical profession, as well as other interested 
parties, to continue to study carefully every ap- 
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parently successful experiment designed to provide 
complete medical care of the highest quality to 
large groups of people at a cost that they can afford 
and that they can budget. One experiment deserving 


‘such scrutiny is the Permanente Plan. 


In the Tenth Anniversary Issue of the Permanente 
Foundation Medical Bulletin,* issued in August, 
1952, Dr. Sidney R. Garfield traces the development 
and growth of the Permanente Plan in the Pacific 
Coast states. It was originally designed to meet 
the serious dearth of facilities and medical services 
in the San Francisco Bay area created by the mass 
dislocation of people into wartime shipbuilding. 
Actually, it evolved as the result of a decade of 
earlier attempts by a group of interested and far- 
seeing persons to provide the best hospital and 
medical care to average workers at a cost that they 
could afford. According to its director, the plan, 
as it actually worked out, was the outstanding 
wartime medical service outside the armed forces; 


. the list of its achievements seems to bear out that 


estimate. 

At the end of the war in 1945, when shipbuilding 
was discontinued and the workers were dispersed 
throughout the country, the relatively few who 
remained served as a nucleus for the continuation 
of the plan on a community basis. Now, in 1952, 
the Permanente Plan serves 250,000 members in 
California, Oregon and Washington, as well as large 
numbers of patients who are not members. The 
acceptability of the plan and its popularity are 
fully attested by the fact that new facilities are now 
under construction that will provide for an increase 
in membership to 400,000. 

The scheme was designed to eliminate the waste 
resulting from poorly planned facilities and from the 
ineffectual co-ordination both among the physicians 
themselves and between them and the institutions 
in which they worked. It was accomplished by a 
well co-ordinated group practice operating in well 
planned medical centers. It ‘is a prepayment plan 
based on the insurance principle for the provision 
of a comprehensive medical service. The fee for 
service was abolished, but all the prepaid funds have 
been going to physicians and hospitals. It has there- 


*Garfield, S. R. Report on Permanente’s first ten years Permanente 
Found. M. Bull. 6:1-12, 1952. 
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fore provided the greatest incentive and laid the 
foundation for the genuine practice of preventive 
medicine by making the healthy person an asset 
and the sick person a liability. 

Details of the plan are worthy of study, for, 
although Dr. Garfield’s presentation might be in- 
terpreted as being tinged with enthusiasm and self- 
interest, the facts of its accomplishment are im- 
pressive. It has also been a financial success. In 
the ten years since the plan was established and 
while it was developing, participating physicians 
and professional personnel have been paid $23,500,- 
000, and over $10,000,000 has been paid to non- 
professional personnel and $1,500,000 to outside 
physicians and professional people. 

The organization consists of the following parts: 
a foundation that is a charitable trust providing 
facilities and funds for teaching, training, research 
and charity; a health plan that enrolls members, 
collects funds and apportions them among the hos- 
pitals, medical groups and administration; hos- 
pitals that are nonprofit corporations operating 
medical centers; and medical groups of independent 
physicians organized in partnerships, each covering 
a regional service area. The incomes of the doctors 
in these groups compare favorably with those of 
physicians in private practice in the same area. 

In closing his report Dr. Garfield makes the fol- 
lowing statement of the future and of the aspira- 
tions of the Permanente Plan: 


We are striving to prove (1) that high quality medical 
care and hospital service can be rendered to the people at 
a cost which they can afford; (2) that this can be done to 
the benefit of all parties concerned — the people, the physi- 
cians, the hospitals; (3) last and not least, to prove that 
all this can be done by private enterprise without necessity 
for government intervention. . . . 

...The great interest displayed by doctors, labor, govern- 
ment and the people in the ‘“‘Permanente idea” encourages 
us to believe that the accolade of “‘mission accomplished” 
cannot be too far off. The workers at Permanente feel 
that new horizons are opening up for the coming decade.... 

. . The lifting of barriers to the financing of facilities, 
as demonstrated by the projected new construction, can- 
not help but make an impressive demonstration to the 
physicians and hospitals of the country. The excellence of 
these new facilities, their innovations, the quality of work 
being performed, the educational and research programs 
developed will add in no small measure to pyramiding 
evidence of worth and soundness. 


Certainly, this plan is worthy of careful study by 
physicians throughout the country as one type 
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of program that may not only erect further defenses 
against the encroachment of socialized medicine 
but actually provide more and better medical serv- 
ice, at lower cost, and at the same time maintain 
the dignity of both doctor and patient. 





SPIRIT INCORRUPTIBLE 


Tue London Lancet has recently concluded the 


publication of a long series of short essays on “dis- 
abilities” — personal accounts written by and drawn 
from the experience of lay persons who had adjusted 
themselves with surprising success to various physi- 
cal handicaps with which they had been afflicted. 
Many of the articles were refreshing in that they 
were written with an ingenuousness resulting from 


a lack of any precise knowledge of disease and with, 


an absence of restraint that could be given only by 
anonymous publication. These were communica- 
tions in which anonymity was of value. 

Of similar design yet quite different in their execu- 
tion are the more sophisticated articles comprising 
the volume When Doctors Are Patients, a collection 
that was started by the late Dr. Max Pinner and 
carried to its conclusion by Dr. Benjamin F. Miller.* 
Its thirty-three descriptions of the authors’ reactions 
to their diseases are documentary accounts, written 
by experts, all but eight of whom have been willing 
to allow their testimony to appear over their names. 
The subjects are varied,—for physicians are 
vulnerable to the same corruptions of the flesh 
with which the rest of mankind is visited, — ranging 
from the comparatively benign disability of con- 
valescence from an acute illness to cancer of both 
breasts; from sinusitis to morphine addiction; and 
from weather sensitiveness to heart disease in its 
various forms, which seems to be the final illness of 
so many physicians, among others. 

When Doctors Are Patients is strong in its flavor 
of authenticity because of the quality of its author- 
ship, and yet in some ways this authenticity is 
almost its undoing. For in the effort to reveal to 
an impersonal public their private and personal 
ordeals the contributors have exposed themselves 
almost too much; the attempt to avoid restraint 
has sometimes resulted in constraint. There is 


*Pinner, M., and Miller, B. F. When Doctors Are Patients. 364 pp. New 
York: W. W. Norton and Company, Inc., 1952. 
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of the accounts of productive introspection. Many 
lay readers, similarly afflicted, will find comfort or 
inspiration in its pages; many physicians with the 
same problems will learn, if not to heal themselves, 
at least how other physicians have faced up to these 
problems. 

Possibly the clearest exposition of one’s reaction 
to degenerative disease is found in the closing sen- 
tences of Abraham Myerson’s deposition, penned 
but a few months before his death in 1948: 


In the bright sunshine of today, writing at my desk, I 
feel reasonably well, and though I: would not bet that I 
shall live six months, it seems as if the real J is indestructible. 
I think psychiatrists preach nonsense when they say: 
“adjust to reality.” We can only really endure life if we 
cherish healthy illusions, if we have faith no matter how 
fantastic, or the kind of healthy-mindedness that shakes 
off, as a dog shakes off water, the disagreeables of now and 
the future. 





DIABETES WEEK 


Tue American Diabetes Association has an- 
nounced the fifth annual Diabetes Week, Novem- 
ber 16 to 22, 1952. The twofold objective is to 
promote the discovery of diabetes in the earliest 
possible stage, and to stimulate interest in better 
treatment of the known cases of diabetes. Each 
year since 1948, the American Diabetes Associa- 
tion has engaged in a campaign of detection and 
education in co-operation with its local affiliated 
associations and with the state, county and dis- 
trict medical societies. During Diabetes Week, an 
intensive effort is made to bring the problem of 
diabetes to the attention of the public and the 
medical profession. At this time, renewed emphasis 
is placed on a continuing program carried on 
throughout the year. 

The diabetes-detection campaign differs from 
most public-health activities in two respects. In 
the first place, the leadership and most of the effort 
are contributed by members of the medical pro- 
fession. The endorsement of the American Medical 
Association was obtained at the outset, and the 
work has been carried on with the guidance and 
approval of organized medicine at every level. 
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Secondly, there is no public appeal for funds. With 
so many appeals for money to support organiza- 
tions concerned with sufferers from single types 
of disease, it is refreshing to learn of a medical pro- 
gram presented to the public without a call for con- 
tributions. The campaign is conducted solely as a 
program of general education and individual service 
to diabetic patients. 

The results of past campaigns cannot easily be 
evaluated, but it is certain that there has been 
substantial benefit. Many new cases of diabetes 
have been discovered; it has thus been possible 
to protect the affected persons from needless im- 
pairment of health and even loss of life. Interest 
in the problems of diabetes on the part of patients 
and on the part of the public has been renewed, and 
should eventually prove to be of inestimable value 
in individual and community health protection. 

The New England Diabetes Association has made 
its special effort through the “Diabetes Fair,” 
which will be presented for the third time on Novem- 
ber 14 and 15. At this fair, held in the Horticul- 
tural Hall in Boston from 11:00 a.m. to 10:00 p.m. 
on these two days, free tests for diabetes are offered 
to all comers. Exhibits are presented to illustrate 
diet and other matters. Motion pictures and film 
strips are shown almost continuously, being supple- 
mented by talks and question periods. The climax 
of this year’s program will be a public meeting held 
in the auditorium of the Horticultural Hall on the 
evening of November 14. 

Members of the medical profession are urged to 
participate in the campaign. One method open to 
all physicians is to co-operate in the offer, approved 
by many medical societies, to perform urine tests 
free of charge during Diabetes Week. The time 
and effort required for this service can pay large 
dividends in terms of service to the community. 
Opportunities for participation in other ways are 
available through the various local committees on 
diabetes. 

Diabetes presents an unusual challenge. Efforts 
directed toward both prevention and therapy offer 
rewards greater than can be found in dealing with 
most chronic diseases. With general recognition 
of this fact, the success of Diabetes Week is assured. 
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TOO MANY AND TOO EARLY 


Ir is apparent that the only way in which nature 
achieves anything approximating a balance is by a 
series of ups and downs, like a see-saw, or backs 
and forths, like a pendulum or any other of a num- 
ber of oscillatory mechanisms. Anything resembling 
equilibrium is a long-term proposition, consisting 
of a number of too littles and too lates, offset by a 
similar number of too muches and too soons. 

There are years in which rabbits, caribou and 
gypsy moths multiply beyond the capacity of their 
food supply to sustain them, and famine and 
disease restore the balance; apples may be so plenti- 
ful in one year as to glut the market, or so scarce 
in another that ordinary people, after taxes, can- 
not afford to buy them. The story of the seven 
lean cows that devoured the fat ones in Pharaoh’s 
dream is still remembered by countless persons who 
hold such references in awe —a reminder that the 
flood waters of the Missouri strike consternation 
to the farmers of its plains, whereas the Egyptians 
could not exist without the annual overflowing of 
the Nile. 

This refusal of the laws of supply and demand to 
gel into any constant pattern is manifested in other 
ways. Even the number of medical students re- 
quired to carry on the functions of the healing art 
seems never quite adapted to the needs of the gen- 
eration into which they are born. Elsewhere in 
this issue of the Journal a brief comment may be 
found on the superabundance of medical students 
acentury ago, in the face of which medicopedagogic 
profligacy the spector of an underdoctored economy 
is presently raised to haunt the clumsy planners 
of today. 

It can be forecast with considerable assurance 
that any apparent balance will be relative and 
temporary, like the mush and the milk that never 
come out even. 





Dr. Brown Sequard, of Paris, is winning 
golden opinions from the profession of New 
York... .He is au fait in all that appertains to 

. modern physiology, and his numerous vivisections 
are conducted with a delicacy and sang froid, 
which divests them of any semblance of repulsive- 


ness. 


Boston M. &. S. J., November 3, 1852 
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HEARING ON ANNUAL REGISTRATION AND 
FEE SPLITTING 


Fellows of the Society wishing to express their 
views on the problems of annual registration of 
physicians and state legislation against fee splitting 
are urged to attend the meeting of the Committee 
on State Legislation to be held at the Harvard Club, 
Boston, on Wednesday, November 12. Annual 
registration of physicians will be discussed at 3:30 
p-m., and fee-splitting legislation will be discussed 
at 4:30 p.m. Members of the Committee on Ethics 
and Discipline will be present at the latter session. 





BOSTON MEDICAL LIBRARY 





Tomas Romay 


The centenary of the death of Tomas Romay, 
eminent Cuban physician, was celebrated in 1949, 
being commemorated in 1950 by an official publica- 
tion Apuntes biograficos y discursos. Ricopilacion 
y prologo de Jose Lopez Sanchez, issued by the 
Ministerio de Education, Direccion de Cultura, at 
Havana. Dr. Romay was distinguished in many 
fields: medicine, public health, science, sociology 
and politics. He was long interested in the Sociedad 
Economica de la Habana and was active in its 
affairs from 1793 until his death in 1849. He was 
made an honorary member of the Society in 1844 in 
appreciation of his services. At one time he held 
the high political office of secretary of the Junta de 
Poblacién Blanca. He became interested in the 
epidemic diseases that ravaged the tropical coun- 
tries, especially yellow fever and smallpox. He per- 
formed autopsies on victims of these diseases in a 
search for means for their prevention and control. 
In 1802, three years after the discovery of vaccina- 
tion by Jenner, he advocated the use of vaccine for 
smallpox. He was a many-sided man, interested in 
botany, mineral waters and everything medical. 
Sanchez presents a chronology of his activities 
from 1793 to 1844, comprising 137 pages. Also 
reproduced are his two monographs on yellow fever, 
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Disertacion sobre la fiebre maligna llameda vulgar- 
menta vomito negro enfermedad epidemica en las 
Indias occidentales (Havana, 1797), and vaccination, 
Memoria sobre la introduccion y progreso de la 
vacuna en la Isla de Cuba (Havana, 1805). To show 
his versatility his elegy on the first president of the 
Sociedad Econémica, Elegio del excell. Senor don 
Luis de la Cases y Arragori . . . (Havana, about 
1800), and his paper on Bonaparte, Goday and the 
Spanish Monarchy, Conjuracion de Bonaparte y 
don Manuel Godoy contra la monarquia Espanola, 
are republished. A short biography of Romay, 
written in 1862 by Anselmo Suarez Romero, and 
previously unpublished, begins the small book, 
which concludes with the elegy by Manuel Costales, 
Elogio del Dr. D. Tomas Romay medico honorario de 
la Real Camara (Havana, 1850). 

Also, Jose L. Sanchez has written an excellent and 
well documented biography of Romay as citizen and 
physician. Chapters are devoted to yellow fever, 
vaccination, public health, the cholera epidemic of 
1833 in Havana, medicophilosophical ideas and 
Romay’s contributions to the progress cf medicine 
and culture. A number of chapters concern his 
political and social activities, and his interest in 
education. He wrote a large number of poems, all 
published under various pseudonyms and listed in 
appendix B. Appendixes D, E, G and I, deal with 
yellow fever, vaccination, cholera morbus and 
anatomy. Romay became interested in vaccina- 
tion as early as 1803. He was influenced by the 
work of Hernandez,” published in 1801. Jenner pub- 
lished his original work in 1798. The Spanish work 
is not a translation of Jenner, according to LeFanu.* 
Sanchez’s concluding chapter presents an extensive 
bibliography, including a chronologic list of the 
writings of Romay. 


REFERENCES 
1. Sanchez, J. L. Vida y obra del sabio médico habanero. Dr. Tomas 
Romay Chacon. 420 pp. Havana: Editorial Libreria Sclecta, 1950. 
2. Hernandez, P. Origen y descibrumiento de la vaccina. Madrid, 1801. 


3. LeFanu, W. R. JA _ dio-biblio raphy of Edward Jenner, 1749-1823. 
176 pp. London: Harveyfand Blythe, Ltd., 1951. 





NEW HAMPSHIRE MEDICAL SOCIETY 


FRISBIE MEMORIAL HOSPITAL DINNER 
MEETING 

The medical staff and the trustees of the Frisbie 
Memorial Hospital, Rochester, New Hampshire, 
were recently joint sponsors of a dinner and a staff 
meeting with Dr. Frederick T. Hill, medical director 
of the Thayer Hospital, Waterville, Maine, as guest. 
Dr. Hill spoke on his favorite interest and hobby 
“The Medical Audit.” A nationally known au- 


thority and promoter of first-rate professional 
standards in the smaller hospital, Dr. Hill was re- 
ceived with considerable enthusiasm and interest 
not only by his hosts at the Frisbie Hospital but 
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also by representative invited guests, including 
staff members and trustees of the following neighbor- 
ing hospitals: Wentworth Hospital, Dover, New 
Hampshire; Exeter Hospital, Exeter, New Hamp- 
shire; Huggins Hospital, Wolfeboro, New Hamp- 
shire; and Goodale Hospital, Sanford, Maine. 





CORRESPONDENCE 


ARTHRALGIA IN RUBELLA 


To the Editor: I have just finished reading, in the September 
18 issue of the Journal, the article on rubella by Lt. Robert 
B. Kalmansohn. 

I read this with much interest since there has been a large 
epidemic of rubella hcre in York County, Pennsylvania. We 
understand that Lt. Kalmansohn did not intend to make 
this a comprehensive review although he covered the subject 
very well. 

He does not mention a symptom, however, that was ex- 
ceedingly prevalent in our epidemic, in which I saw well 
over 100 cases: a severe arthralgia in the hands, particularly 
the finger joints. This was noted in almost all my patients 
over ten years of age. In fact it was almost as common as 
the posterior cervical and postauricular lymph adenopathy. 
In some cases it was severe enough to limit the use of the 
hands for about twenty-four hours. I had a wife and two 
“teen” age sons with it in my own home and had an oppor- 
tunity to watch this painful symptom at first hand. 

It put in its appearance just as the rash was disappearing 
and continued for a day or so after the rash was gone. 

On reviewing the section on rubella in Holt and McIntosh’s 
Diseases of Infancy and Childhood I find no reference to this 
symptom. 

In fifteen years of a large, genera! practice I have seen only 
several cases of rubella; this was the first large epidemic. 

Was this late symptom of arthralgia in the hands peculiar 
to our epidemic or is it a symptom that has been neglected 
in the past because of its late appearance and the fact that 
scant attention has been paid to rubella? 

In cases in which one is in doubt whether the disease is 
measles, rubella or scarlet fever this tardy symptom of 
arthralgia might establish the diagnosis. 

In this community we have also had at least 5 girls preg- 
nant, with rubella occurring during the first trimester of 
pregnancy. 

I have been a subscriber to the Journal for less than a year 
but in that time have found it more stimulating and read- 
able than anything that comes to my desk. The recent 
symposiums on the thyroid and on diabetes mellitus have 
been excellent. 

Puitip A. Hoover, M.D. 
Dallastown, Pennsylvania 





BOOKS REVIEWS 


The Story of the Rockefeller Foundation. By Raymond B. 
Fosdick. 8°, cloth, 336 pp. New York: Harper and Brothers, 
1952. $4.50. 

The Rockefeller Foundation was instituted in 1913 by 
John D. Rockefeller, Sr., with a grant of over $182,000,000. 
Mr. Fosdick was president of the Foundation for twelve 
years, 1936-1948, and was closely identified with the other 
Rockefeller benefactions; he is therefore well fitted to write 
this history. In an introduction the various Rockefeller funds 
are identified, and their particular fields outlined. The 
Foundation at first was interested in the advancement of 
medical research and education, including the control of the 
hookworm and of yellow fever, and in the field of public health. 
Later, the fields of experimental biology, agriculture, the 
social sciences and the nar became major endeavors. 
The work for libraries has been notable. The story is written 
primarily for laymen and in a simple, understandable manner. 
The publishing is excellent in every way, and the book is 
recommended for all libraries, general and medical. 

James I. Barrarp 
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ewish Medicine. By Solomon R. Kagan, M.D. 8°, cloth, 

75 pp., with illustrations. Boston: Medico-Historical Press, 
1952. $10.00. 

This latest book of Dr. Kagan is published in commemora- 
tion of his sixtieth birthday, sponsored by a committee of 
distinguished physicians, scientists and scholars. Preceding 
the text proper is a short biography of the author and tributes 
from Max Neuburger, Ruben Friedman, Hyman Morrison 
and Abraham Levinson. Dr. Kagan originally prepared for 
the rabbinate but decided to study medicine and received the 
degree of doctor in medicine from the University of Dorpat 
in 1917. He came to the United States in 1922 and practiced 
his profession until 1935, when he was forced to retire because 
of illness. The first chapter discusses ancient Jewish medicine 
based on thc Bible and the Talmud.. The remainder of the 
book is esscntially a biographic dictionary arranged by 
periods: Med.eval Jewish medicine, the Renaissance, the 
seventeenth and eighteenth centuries and modern Jewish 
medicine. The material in this last division is arranged by 
subjects and chronologically within the subjects. There is an 
index of names. The book contains a wealth of information 
about physicians and should be in all historical collections, 
medical and general. 

James F. Ba.iarp 


The Cost of Health. By Ffrangcon Roberts, M.D. 8°, cloth, 
200 pp. London: Turn-Stile Press, 1952. 16s. 

Dr. Roberts discusses frankly the National Health Service 
of Great Britain. The Beveridge Report on Social Insurance 
and Allied Services of 1942 estimated the cost of a compre- 
hensive health service at £170,000,000, and that by 1965 the 
natural adjustments would maintain that figure. In 1952 the 
cost has reached £400,000,000 and would be much higher 
except that the Treasury has imposed a ceiling at this point. 
The author points out that the cost can soon reach an amount 
that the nation cannot afford unless some curtailment is made 
in the services. He discusses the evolution and expansion of 
medicine and the nature of medical progress, as well as the 
relations of national health and wealth, the mutual obligations 
of the individual and the state, private and social insurance 
and the economic value of the physician. This important 
book is recommended for all libraries, public and medical. 

James F. BaLitarp 





BOOKS RECEIVED 


The receipt of the following books is acknowledged, 
and this listing must be regarded as a sufficient return 
for the courtesy of the sender. Books that appear to be 
of particular interest will be reviewed as space permits. 
Additional information in regard to all listed books 
will be gladly furnished on request. 


Clark’s Applied Pharmacology. Revised by Andrew Wilson, 
Dis Php, F.R.F.P.S., reader in applied pharmacology in 
the University of London at University College, London, and 
University College Hospital Medical School; and H. O. 
Schild, M.D., Ph.D., D. Sc., reader in pharmacology in the 
University of London at University College, London. Eighth 
edition. 8°, cloth, 691 pp., with 120 illustrations and 47 
tables. Philadelphia: Blakiston Company, 1952. $7.00. 
This standard British book, first published in 1923, has 
gone through ten previous reprintings, and has been trans- 
lated into Spanish and Chinese. Dr. A. J. Clark, the original 
author, died in 1941, after completing the seventh edition. 
The text of this new edition has been completely revised and 
material added, including sixty new illustrations, principally 
on the action of drugs on man. There is a good index. The 
printing was done in Great Britain. 


Memérias do Instituto Oswaldo, Cruz, Rio de Janeiro, Brasil. 
Marco de 1951. Tomo 49. 4°, paper, 683 pp., with illustrations. 
Rio de ay 5 Servigo Grafico do Instituto Brasileiro de 
Georgrafia e Estatistica, 1951. 


This volume of an important series contains a long mono- 
graph on trematodes: Revisao da familia Eucotylidae, Skrjabin 
1924 (Trematoda). The sixteen shorter articles deal with 
tropical insects, parasites and diseases, including one on 
experimental leprosy. 
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The rape: By Roscoe L. Pullen, M.D., professor of 
graduate medicine, director of the Division of Graduate 
Medicine, and vice-dean, Tulane University of Louisiana 
School of Medicine, senior visiting physician, Charity 
Hospital of Louisiana at New Orleans, consultant in medi- 
cine, Veterans Administration Hospital, New Orleans, and 
consultant to the Surgeon General, Department of the Army, 
Washington, D. C. 8°, paper, 35 pp. Springfield, Illinois: 
Charles C Thomas, 1952. $1.25. (Publication No. 154, 


American Lecture Series.) 


_ The author discusses in this small pamphlet the factors 
influencing internship, educational adaptation of present 
internships and suggested modification of the internship. 
Dr. Pullen’s proposal is to place the fourth-year medical 
students on a twelve-month basis, with a one-month vacation 
staggered throughout the year. The students during this 
year would be rotated through the major clinical fields of 
internal medicine, surgery, obstetrics and gynecology and 
pediatrics. In the fifth year, the graduate would enter the 
internship proper, which would be a continuation of the 
fourth year. 





NOTICES 


BOSTON GASTROENTEROLOGICAL SOCIETY 

A meeting of the Boston Gastroenterological Society will 
be held in the new Cheever Amphitheater of the Boston City . 
Hospital on Thursday, November 6, at 8 p.m. 

There will be a symposium on “Jaundice” with a 
discussion by Drs. Chester M. Jones, Francis D. 
Franz J. Ingelfinger and I. R. Jankelson. 

All physicians are cordially invited. 


anel 
oore, 


LECTURES ON CANCER RESEARCH 
The following lectures, sponsored by the Children’s Cancer 
Research Foundation and the Department of Pathology, 
Harvard Medical School, will be presented at The Children’s 
Hospital on the dates indicated: 

November 12, at 12 noon. Dr. Max Wintrobe, head of 
the Department of Medicine, University of Utah School 
of Medicine, will speak on the subject “‘Studies on the 
Functions and Metabolism of Copper” in the auditorium 
of the Jimmy Fund Building, 35 Binney Street, Boston, 
December 2, at 5 p.m. Dr. Carl V. Moore, professor of 
medicine, Washington University School of Medicine, St. 
Louis, will speak on the subject “Therapeutic Approach to 
the Anemia of Chronic Bone Marrow Failure” in the Fourth 
Floor Conference Room of the Jimmy Fund Building, 35 
Binney Street, Boston. 


NEW ENGLAND CONFERENCES ON ALLERGY AND 
RELATED SUBJECTS 

The fifth meeting of the New England Conferences on 
Allergy and Related Subjects will be held on Wednesday 
afternoon and evening, November 19. The afternoon pro- 
gram will consist of the presentation of cases. This part of 
the program, conducted by Dr. Walter S. Burrage, will be 
held from 3:30 to 5:30 o’clock in the Bigelow Auditorium, 
White Building 3A, Massachusetts General Hospital, Fruit 
Street, Boston. 

The evening program will take place at the Sheraton 
(Copley) Plaza Hotel, Copley Square, Boston, Massachusetts, 
at 8:30 o’clock. Drs. Louis Tuft, Lewis W. Hill and Albert H. 
Coons will participate in a panel discussion on allergens and 
antibodies with Dr. Francis C. Lowell as moderator. 

Arrangements have been made for a dinner at 7 p.m. at 
the Sheraton Plaza Hotel for the convenience of those at- 
tending the program. Reservations may be made before 
November 15 with Dr. Irving W. Schiller, 65 East Newton 
Street, Boston 18; a check for $5.50 to cover the expenses of 
the dinner should be enclosed. 


All members of the medical profession are cordially invited. 


POSTGRADUATE COURSE IN GENERAL MEDICINE 

The Middlesex West District Medical Society and the 
Postgraduate Medical Institute are sponsoring a course of 
twelve sessions as part of their postgraduate educational 
program for the physicians of this area. These are to be con- 
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“j ro 
ducted mainly A bey sn gereets of the general practitioner. 
They are to be held on alternate Monday evenings from 8 
to 10 o’clock, beginning October 20, 1952, in the Conference 
Room at the Cushing Veterans Administration Hospital, 
Framingham, Massachusetts. 


The program is as follows: 

November 3. The Medical and Surgical Approach in the 
Treatment of Hypertension. Drs. Morton Brown and 
George Whitelaw. 

November 17. The Use and Abuse of Antibiotics. Dr. 
Louis Weinstein and others. E 

December 1. Electrolytes and Water Balance. Dr. 
Jack D. Rosenbaum. 

December 15. Cortisone and ACTH: Their application 
in the treatment of disease. Dr. Maurice B. Strauss and 
others. 

December 29. Hematuria. 
Herbert S. Talbot. 

January 12, Anticoagulants in the Treatment of Dis- 
ease — Theory and Practical Use. Dr. Robert Goldstein. 

January 26. Anemias. Dr. William Dameshek and others. 

February 9. Practical Clinical Application of Radio- 
active Isotopes. Dr. Joseph Ross and others. 

February 23. Menstrual Disorders. Dr. 
Sturgis. 

March 9. Care of Newborn. Dr. David Gitlin. 

March 23. Dystocia. Dr. Daniel J. McSweeney. 
Attendance at the course will be open to all physicians, 

regardless of whether or not they are members of the Society. 
There will be a registration fee of $5. 


NEW ENGLAND CARDIOVASCULAR SOCIETY 


A meeting of the New England Cardiovascular Society will 
be presented by the Boston City Hospital and the Massachu- 
setts General Hospital on Monday, November 17, at 8:00 

.m., at the Dorothy Quincy Suite of the John Hancock 
Hall, 180 Berkeley Street, Boston. 


PRoGRAM 
Boston City Hospital. Laurence B. Ellis, M.D. presiding: 
The Use of the Anticoagulant Phenylindanedione in 
Ambulatory Patients. 

Drs. Frank Drinan, H.S. Sise and W. C. Maloney. 
Rheumatic Activity in Patients with Mitral Stenosis 
Undergoing Valvuloplasty. 
Pathological Aspects. Drs. J. P. Decker, C. Van Z. Hawn, 

and S. L. Robbins. 
Clinical Aspects. Dr. W. F. McNeely. 
The Diagnosis of Mitral Regurgitation. Dr. W. H. Abel- 


mann. 


Massachusetts General Hospital. Edward F. Bland, M.D. 

presiding: 

Misleading Auscultatory Signs in Mitral Stenosis. Drs. 
Allan L. Friedlich, Gordon S. Myers, Edward F. Bland 
and Howard B. Sprague. 

The Relation of the Electrocardiogram to Red-Cell Chemi- 
cal Changes in Diabetic Acidosis. Drs. Ernest Craige 
and Hans Keitel. 

Studies of the Regulation of Cholesterol Synthesis in the 
Rat. Drs. Ivan D. Frantz, Jr., and Donald S. Fredrick- 
son. 


Interested physicians, medical students and members of 
the New England Postgraduate Assembly are cordially 
invited to attend. 

Free parking facilities are available on St. James Street 
above Clarendon Street. (No attendant on duty.) 


Drs. William Holtham and 


Somers H. 


ALPHA OMEGA ALPHA LECTURE 


The Boston University Chapter of Alpha Omega Alpha 
will sponsor its first lecture of the current year on Thursday, 
November 13 at 5:00 p.m., in the Boston University School 
of Medicine Auditorium, 80 East Concord Street. Dr. E. 
Cowles Andrus, associate professor of medicine, Johns Hopkins 
University School of Medicine, and physician, Johns Hopkins 
Hospital, will speak on the subject ‘““The Surgery of Mitral 
Stenosis and Its Physiologic Consequences.” 

This address is open to the medical profession. A hearty 
welcome is extended to all. 
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LAHEY CLINIC LECTURES : 
Lectures will be held on the following dates in the Joslin | 
Auditorium, Lahey Clinic, at 7:30 p.m.: 


NovemBer 12 
Medical motion picture entitled “Gastric Resection” 
(this is a special innovation in three-dimensional 
photography made by Dr. Samuel F. Marshall and the 
Worcester Film Company). E 
Radial Surgery in Treating Cancer. Dr. Samuel F. Marshall,” 
Preoperative and Postoperative Dietary Management, 
Dr. Francis E. McDonough. ‘ 


NoveEMBER 19 
Irritable Bowel. Dr. Sara M. Jordan. 
Anorectal Disease. Dr. Neil W. Swinton. 


NoveMBER 26 : 
Diseases of the Intestines. Drs. Richard B. Cattell and: 
Everett O. Kiefer. : 


DeEcEMBER 3 


Diseases of the Breast. Dr. Cornelius E. Sedgwick. 
Fluid and Electrolyte Balance. Dr. George O. Bell. 


DeceMBER 10 

Hoarseness. Dr. Kenneth S. Oliver. 

Disease of the Esophagus. Dr. Walter B. Hoover. 
DeEcEMBER 17 

Endoscopy. Dr. Kenneth §S. Oliver. 

Vertigo and Deafness. Dr. Frank D. Lathrop. 


Visitors are welcome. 


VETERANS ADMINISTRATION COURSE IN 
PSYCHIATRY AND NEUROLOGY 


The Veterans Administration is instituting a four-month} 
intensive training course in psychiatry and neurology to fit 
the needs of physicians without such previous training who 
are assigned to duty in 22 predominantly psychiatric ho 
pitals. Physicians who have been engaged in general pracs 
tice may request this training upon applying for a positior 
at one of these hospitals. 

The course will be held at Veterans Administration ho 
pitals in Coatesville, Pennsylvania, and Palo Alto, Californi 
and there will be a joint Downey—Hines, Illinois, progran 
near Chicago, Illinois. Physicians will be employed at salari 
commensurate with their training and experience (rangin| 
from $5,500 to $11,800 per annum) and assigned to the 
course with travel and per diem for the four-month period. 

Information and applications may be obtained from local 
Veterans Administration hospital or regional office, or from 
the Chief Medical Director, Veterans Administration Centr 
Office, Washington 25, D. C. 


FIFTH ANNUAL HARVARD LECTURE 
The fifth annual Harvard Lecture will be given by Dr 


Edward D. Churchill, John Homans Professor of Surgery, 

Harvard Medical School, and chief of the Surgical Service: 

Massachusetts General Hospital, at the University of Colo 

rado Medical Center on Friday, November 7, at 5:00 p.m 

a lecture is entitled “The Segmental Structure of th 
ungs.” 


SOCIETY MEETINGS AND CONFERENCES 


Ocroser 6-DecemBeER 8 AND Marcu 2-May 4. Massachusetts Departs 
ment of Mental Health. Postgraduate Seminar in Neurology and Psys 
chiatry. i 540, issue of October 2. q 

Octoser /-~DEcEMBER 9. Massachusetts Department of Mental Healt! 
Course in Child Psychiatry (Pediatric Neuropsychiatry). Page 540, issu 
of October 2. 

NovemsBer 1-29. Springfield Hospital Educational Program. Pa 
623, issue of October 16. 

NovemBer 2-7 and 10-21. Courses in Laboratory Diagnosis of Tube: 
culosis. Page 354, issue of February 28. 

NovemBer 3-Marcu 23. Postgraduate Course in General Medicin 
Page 697. 

NovemBer 5. Greater Boston Medical Society. 
October 23. 

NoveMBER 5. Massachusetts Society of Examining Physicians. Pa; 
661, issue of October 

NovemMBer 6. New England Hospital. Page 661, issue of October 2 

NovemBer 6. Boston Gastroenterological Society. Page 697. 

NovemBer 7. Fifth Annual Harvard Lecture. Notice above. 

NovemBeErR 9 anp 10. American Society for the Study of Arteriosclerosi& 
Page 78, issue of July 10. ; 


(Notices concluded on page xi) 


Page 661, issue 0 











